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AN _APP H TO Y P

POREWORD

This is by way of a report on my Fhase I activities for the
period 16 April 1973 to 31 May 1973 and my suggestions for
work for Phase I1I.

ABSTRACT & SUMMARY

In this report, an attempt has been made to present an approach
to the preparation of a rational highway investment program 8o
as to provide a rational answer to the question of which road

" 1links of the existing highway network should be improved and to
whnt:. extent, given a budgetory ceiling constrrint. Also to
answer the question as to how much money is required to develop
the highway system to an optimal level - consistent with the
requirement of the projected traffic and costs and benefits to
the economy. The data required, who should provide which data,
and the further studies required to be undertaken have also
been :[ndicntod. It has been recommended that we begin to
couoctl the data and undertake the studies indicated without
delay.

Also that ths present Bina )arga organization should be
strengthened to undertake this task. }
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Trangport plays an important role in the deovelopment and

functioniny of the economy. This is widely acceptod. What is not
always realised is that the relationship betwoen Transport and
the rest of the economy is of two kinds 3

a) Servicing role of transport and
b) developmental role of transport

both are of course inter-related.

By former we mean that transport service must be provided in

. adequate measure, when it is needed, where it is neeoded -~
otherwise the rest of the economy will be handicapped and may
fact grind to a halt if the transport bottleneck persists. As t
economy devalops and the process of the production becomes more
interdependent - both locationally and sectorally, the role of
transport becomes more and more critical. By developmantal role
of transport we mean that we explicitly recognize the role that
transport can and should be allowed fo play as a catalyst for t
development of the rest of the economy.

A sound transport policy must therefore explicitly recognize t
two fold role of transport and must aim at devolap.mnt of all
modes of transport in such way as not only to ensure that the
total transport neods of the economy are met at miniwnum ccast to
the community but also that the investment in transport makes a
maximum contribution to the development process and esarms the
highest economic return possible,

LA R ]
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Since Bighizays and Highway transport sre only one out of many
rodes of transport, cno cannct, and should not, lcck at Highways
and Eighway trancport in isolation. A coordinated dovolopment of
all modos of transport, exploiting tho inherent advantages of each
redo of transport for the total good of tho econcty is a must,
ginilarly Highways &lso can nct bo considercd in isolaticn as
digtinct frcm Highway transperte Ands i£ goes without saying that
transport dsvolorpmont for its own sake has little meaning,; Ge
relaticnship batwesn transport and rest of the econoxy must be

explicitly considored,

It is therefore cbvious that for a Futicnal developzent of Highe
. wvays it is nccessary algo to study, in depth, Highway transport
industzy, the relevant other modes of transport, as also cther
scotors of tho eccomony served by the highways -~ agricultures
Jadustrxy, mining etc., particularly in the hinterland of the
road link,

Tho tack is, thercfore, Lot euasy. The dotermination of casts of
icproving highways to Aifferent lovels/construction options and
mointenanco, and the atully ‘of choice of materials and the
tachnology of canst-ustion/maintecnance with a view to locate the
appropriate technmciogy for a labour-gurplus econoxy is itself a
major task but it is a small part of the total task.

DTEROIAIION OF AR OPTURL LEVEL OF RIVETORMENT GF THR
HIGHAAY SY3"3M UNDER A GIVEN BUDGETORY CEILIFY

As already indicated, tho preparation of a Highway plan must be
done in a broader framgwork. Yet, our offort must be toO develop



a mathcdology for providing a ;fnt:loncl answor to the guastion o
vhich rcad link should bo developed to which extent at this tim
(cay, duriny Ropolita IX) -~ a methodology which'is sicple and

oporatichally coaningful, yet does not lose sight of tha larger

sotting,

Prosented bolow are the outlines of a model which attempts to d¢
precisely that,

Read Xinka

Lot the total Highway System be divided imto N number of road
linh. 101' lq' See e h. (u' 1 £ 1 tO .’.

' Thus, for example, Road Ldnk from Jakarta to Bogor is called I,
fron' Bogor to Bandung L,, Bandung to Jogjakarta L,, etc., till J
have listed all the roads in Indonesia. The level of aggregatiod
at '-n:.inh we want to work, i.,e. whother we should consider the
road link from Jakarta to Bandt;ng as one link and call it L, or
should L d.ﬁﬂ-dc it into 3 or more links is a matter of judgomer
The model is general enough to take care of any level of aggrogy
tion we want to work vi‘.:hr, whothor W 1is very large or smaller.
The point to be remenbared is that ths road links should be so
chocgen as to permit us to caloculate the costs, benefits etoc. ve
need to, reascnably accurstely.

conptrugtion optiona

Yor each road link, we have a number of constructiom opticns.

For example 3
Option 1 3 Do nothing



Option 2 i Normal maintenance

Option : Haavy support mainter»nce and rehabilitaticn.

Option s Inproved drainage, strengthened base, end normaliging

o W

of dangerougs curvea.

Option 5 1 As for 4 but with improved, widened and strengthened
shoulders capable of allowing the vehicles to ¢o off
from the paved surface to shoulders for overteking,
or passing vehicles coming from opposite direction
without having to stop.

option 6 3 As for 5, with minimum 6 meter pavemant,

’

and so on.

- Money Cogts

Corresponding to each "Construction optiomn', for each road link,
there 1 a Cogt; thus for the do-nothing option the Cost is NIL.

Let the money Cost of upgrading road link i to Construction ontion

J be Mi]j.

Thus Mij is the money cost of upgrading the road link 1 from its

present condition to the level j (construction option No.j).

When L = 10 say, (i.e. there are only 10 rcad links in the whole

comtry) and j = 6 (only 6 construction options are considered),

then tha costing Engineers have to provide data for & options for
each of the 10 road links.

This requires that the Costing Engineer must xnow the: present
condition of the road link fairly wall and must be allde to

estimate reasonably accurately the cost of upgrading it to various




levels of “Construction Options®,
The woneY cost is, in fact, not one figure but a series of figur
of 6xpend1ture over a nunber of years, both for construction and

malntenance.

Thia series can bs reduced to one figure by taking the sum of
present valuaes if tha rate of discount to be used is known.

The money cost estimate may be indicated in two parts - tha Rupd
Couwponent and the foreign Exchanga (say, US Dallar) component,

It may not beo possible to© indicate this without deciding on the
cholce of technology question,to which we will come presently.

Ecopomic Cogt

Corresponding to sach figure of “Money Cost", there is
*Economic Cogt", which is defined as real cost to the economy,
Thug, for example, in a labour~-surplus economy tha money cost of
labour used (i.es wuges paid) do not truely reflect the real c
to tha economy, if the labour so employed is otherwice unamplo:q
or underemployed (Real cost of labour is zero or near zero, it
labour used would otherwise bo unemployed. Please see Appendix
for treatment of labour component. Incidentally, we have to
calculate the direct and indirect labour component, i.e. labour
component of materials - as labour used in quarrying/breaking
stone, of transporting material etc. have also to be cxplicitly

calculated).

Similarly, in an economy where foreign exchanye is scarcs or a

major constraint and the official exchange rate does not trusly
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reflect the scarcity or real value of foreign exchange, then an
adjustment is needed also for the foreign exchange component of
the monoy coat of upgrading (each construction option)s; by uaing
shodow rate of exchange rather than officlal rate of exchange.
(Here algo direct and indirect foreign exchange required for each

construction option has to be calculated).

How to determine the real coat of foreign exchange or the true
(*shadow") rate of exchamge is a separate excercise which can be
attempted, but is perhaps beast laft to "experts" in departments
dealing with the subject. Suffice is to say that it would involve
a study of present and expectod futurc balance of payments, aid,
‘dabt'uerviclng burdens, export potential, import domand elasti-
cities etc. The real cost of foreign exchange is the real cost of
the last itam of export (at the margin) to earm one unit of
foreign exchange (say, US Dollar) so that the foreign exchange
account is balanced. One can use a programming model to determine
the shadow rate of foreign exchange or a “trial and error” method

may also do as a first approximation.

S8imilarly, in a capital-scarce ecgonoxmy, where the interest rates
do not adequately reflect the real cost of capital to the economy,
an adjustment on this account is also required, to arrive at
"Bconomic Cost" corresponding to figures of "money ;ont:".

Here alaoc direct and indirect capital component has to be calou-
lated first. |

Other adjustments required for converting "Money Cost* figures
into "Economic Cost® include adjustment for tax components, both
direct and indirect, since tax is not real cost but a transfer (it

Y, -]




ray oven be considered a benefit since transfers to naticral

cxcheguer 1o a plus paint if the public fumds are usad wissly fo

the overall good of tha country).

Cholog cf Tachucloay

Fer sach *Congtructicon optidns® for a purticular road link we
npcke &3 if there is only one sat of *nwoney coat" figures (and,
mourse, tha corresponding "Eeconcmic Cogt® figuren). This assunas
that there iz no technological cnoice aveilable for the Engincer,
thers iz only ono way of upgrading the road link from its present
level to that particular *Constructicn option', which involves a
fixed emowit of monuy cost (over a pericd of years in a fixed
_manner) and involves a fixed proportion of different componsnts -
labour compdncnty foreign exchange camponent, etce In reality,
fortunately, Ve have technological slternatives - from_9 hichly
gapital, aid foreign exchangee, intcnsive technolegy e.g.whsn thas
wors 13 controoted out to a foreign contractor from Burcpe or USA
etc., to u highly labour~intensive technology where the labour
component is ag high 23 - 80 or more. There isc also a temporal
choiga availuble-ve spend a large sum of money and build a
boautiful ccncrete road (with high capitel and foreign exchange
cost) in a short period which will practically require no main~
tenance for say, 20 years, as against bullding a road with
labour-intensive technoloygy which requirss regular maintenance

(which is also labour-intensive) year after year,

The costing Engiucer has to work out alternative costs corruspond
ing to different levels of techmology, and choosa that technology
whiah is appropriate or optimal for tha conditions prevailing in




the countiyYe s simple way might Do to work out the minimun
ngoonomic sogte " fcr each comstruction optlon for a parvticular
road rink - Ciruga & mare desirable coucrse would be to use e
better cutimieinyg criterion for choging tha "best® or "mast
approprivte! terimology, e.g. @ criterion which explicitly tiokes
into account not only the real costs but alsc benefits to tha
eacnony, corresponding £o each technological alternative.

Thus regulor nalatenance, if requirsed, means regular jodbs which dis
an important plus point in a labow-gurplus sconowy, since not
only the real cost of regular maintenance 1is low but jobs have a
values ci thelr owne On the other hand regular maintznance may mean
slowing down of tha traffic which also has a real cost to the
country.

Thernforo the f£rue costs and benefits to the economy as a whols
have to ba caloulated in order arrive at “best® or "appropriate®
technology and corregponding money and economi¢ cost for each

construction cption £or each road linke

It will thus be amen that even before the Engineer provides us
the cost figuras for each construction option for a road-link, an

optiisation has besen done with regard tO the choice of technology

—— - mm st e s s
- - R —

and the cost figurss we use hersaftar, both the “Money Costs* and

"Economic Costs® are the omes for the “best* or “appropriate*

S E————— e ey e

Corresp~n’‘ng to each construction option for a roud link there is
a Benefit to the econaomy resulting from the upgrading of tha road

link from its present condition to tha level of that construction

FANLY



http:Correspn.ng

MIGRIEINMED e ST
AVAILABLE GapY

option,.

Iat Bij I Luo Lznefiit that accries to the econamy as a result
upﬁrudiug of ro2d link No.i, frcm its progent condition to the

lavel of ccnztruction option j.

In reality, of courso:; Bij is not one f{igure but a strocam of
benefita sproad over a nurber of yesars, Biljt (¢ = 1, 2 ....ee)
This gtream of benefits could ba converted into one figure by
taking the sum of discounted presant value of benefitp, if the
rate of diacount to be used is excgeneously given.

Banafits rasgulting from an improvement of a road-link may accru

in the form of any or all of the following categories

(1) Reduction in road maintcnance cost

(2) Reduction in road user ceat ;

13) Inmxovemontlin the vehicle fleat made poseible
by the rosad improvement

(4) Development benefito

(5) Transmigration benefitsattrihutable t0 road improveme:
(6) Employment benofits due to rcad construction/mainte-—

nénce activity

In order to be operationally meaningful each of these benefits
baves to Pe quantified - even if we manuge to arrive at only a

first approximation,
C ip Mal

This is easily quantified by comparing the mailntenance cost
requireé with and without the propcsed investment in road ilmprov

F



ment. Tho timing of the saving in maintenance cost is alzo obe-
tained by ccmparing the maintenance cost with and without the
prOPOSGd‘improVament snd if a rate of discount is cxogencuusly
indicated, we cun also calculate the benefit om this account in
one figure - the sum of the diacounted present values of the
gstrean of gavings in maintenance costs. The maintenance cost
ontimutes, both with and without the improvements (correspondiry
to all cocnatruction options) have to be provided by the

Coating Enginecer. fﬁWEW@WMMWH@‘@W{
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Reduyction in Road-Uper Costg

The coast of tramaport is very much a function of the condition,
and astandard of the roads the age, Composition and Condition of
the vehicle fleots and the intensity and nature of the traffic.

Spaed of the Wghicle

The expected speecd of the vehicle is an important factor in
determining the coast of transport, and speed is a function of
the road condition and the traffic it is expected to cater to.

Por any given road condition, the speed will decline as the
traffic incireasesr conversely, for any level of projected traf-

fic, the gpeed will depend on the facility the road provides.

Thus for a single lane road without adequate shoulders, the

vehicle has to practically com2 to a full stop, im order to pass
a vehicle ~oming from the cpposite direction, Similarly it will
be practicaliy impossible for it to overtake another vehicle. If

the rood is widened or provided with shoulders strong and wide

'../12
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onoul i to wani't vehicles to go off the paveiwunt 49 the shoulderd
to allew vubiciaa to pass or to overtake, thenm for the szma level
of traffic, the spocds will inprove. Thus for varioug lovels of
traffic it should be pospible to indicate reasonable apocds
correcgponding to eiach road construction option, This i1s & tosk

of a Tralfiic Enginser,

It iz also to e noted that apart from the roasd condation and
traffic lavels, thn specd will also depend on the vohicle mix un#
the condition of ths vehicle fleet, If the vehicle mix is

imnproved or the vehicle fleot is modaernised, the expected upecis

would improve for a given road construction option and tlia leval

of traffic.
This is also the araa wheore traffic Epngineer will help out., TO

this aspect we shall however return presentlYye

Kear and Tear of the Vehic)

apart from the speed, another oritical factor in the determinati
of transport cost is the wear and tear of the vehicle which of
course depends upon the condition of the road, If ths surface is
poor, not only is the spead liXely to be low but the woar.and te
of the venicle will be more. S2me will hold good if the vehicle
has to go Cif thz pavenent often or if the vehicle has'to alow
down often. Not only the life of tyres, brake linings/brakes,
engine lifa, in Lact the life of the vehicle will ba reduced wit
inadequate roada, but also the fuel and oil consumption would be
highar and zams would anply o other elaments in tha vehicle
operation cost., If the road is 1lnadequate, the chances of eccide

increase, so would insurance costs.



Conversaly tha flxed copls, inciuding intersust and amortizotion
cOst, ropalirs, maintenance and depracietion, labouar conts, taxnz,
insuranca .«,-tg:, a3z wall az the variable costs, including fuel and
oll congunnicion wili All be lower, par won~Kn, or passenger-Xn,
as tha roed condition improves. Thus corresponding to each
"Congtructicn Uption" and corresponiing toc the estimated truiiic
and spead, we have a set of vehicle costs in the determinetion of
whick we huvie O draw upon the expertise of an automobila Engineer/
Road trinsport eaxprerts It will zlso be necoagsary to undectake &
study to Xncw wnat the present costs of transport are and the
extant. to which they can reasonably be expeated to go down with

ouch “Construction Option*.

Ixaffic Pzolecrion

An important pre-requisite for the above, as in fact for
determining tho optimal level of improvemant of a road link is the

projection of traffic which the road link in quastion will be
called upon to cater to over a period of years.

Projecting traffic is a complex task as, in essoence, it involves
projecting the econcmy which the road is expected to serve as also
determining tha share of the total traffic which will go to this
road vis-s-vis carpeting roads 3nd other modes of transport. The
task is thoarefore two-fold 3

(a) relating the road to the rest of the economy which it
serves, including the cuantum and origin and destination
of the traffic by sectors and by location; projacting
future level of these economic activities by sectors of
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tha econcry and by location and trannlétinq thene eco;
noriic projections back into transport requirement, end
(b) deterwine the expected intermodal digtribution »f thase|
total transport requirements of the econcmy which the:

road=-link is expocted to serve.

feedback nfigctn

Actually the task 18 even more complex, for investment in traneg-
port has a feed-back ewffect on the economy it serves, by acting

as a catalvst, increasing the paca of development, and these ir’
turn contribute to traffic generated. And different modes of

transport have different “fcoed-back" effects - it Ly widely

recognazed K hav raads und road transport have larger "feed-bag'."

offects tham othar nwdes of transport,

Regionzl Development Priorities

Incidentally it ey be noted that in the projection of transport
requizenents, vhich involves projecting the economy it acrveu, w
will alao have o fully toke into account the regional patterm 2
allocation of investments ~ 1n agriculture, industry, nining ste,
which has been decided upon Ly the country based upon the regiorn
developmuent priorities of the Goverrnment - indicuating the extent
of praference which 14 to be given 2 various reygions. In the
writer'as view, chis i3 the way to translate regional priorities *
into road development requirements - the investment in agricul-

ture, incustry mining atc., decided upon, say by Bappenas, would

* See Apnendlx 2 for a discusslon of various factors whicia mignt
form a basin for determination of appropriate regional
prionriticu/reglonal developinent strategy.
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determine the nead for dsvelopment of transport, imcluding roads,

in variow: regloms. It 1s neither necessary - nor dsairable to

linpousa o Yurt..er regional priority constraint in deteirniping how
the total nighway budget of the country would ba divided into

regiconcl/provincial highway budgets.

-——

Intetriodal "o -ibution of Traffic
LnEgLinad

since tho tesk of prajection of traffic involves doteimin ng the
share o traffic that will go to our rocad-link under considers-
:ion vis-a-vis competing roads and other modes of tranaport (e.g.
reil-wey:,water-ways, coastal shipping,alr transport, ropeway etd,)
It is essential to know what tha competition hasgs cto offer ~ i.e.
cont of tranmuport of othar competing facilities as well as the
quality thereof, not just at present but in future -~ over tho
pariod for which thae traffic projection is being attempted. This
is a difficult but nevertheless an essential task.Asking the de-
partments dealing with these altemative modes of transport about
the costs and the plans for these,is not adequate, In fact &
coordinatsd joint decigion has te be ma2de as to which mode of
transport should be Joveloped to what extent and when, in order
to cater to projected traffic in an optimul manner. And in deter-
mining the sharz of traffic which will go to any parﬁicular mnode
of trarsport, we have to bear in mind the uger's choice - it i3
tha total cost 4o the user which will be the determining factor
for him to decideo thch mode of transport, or a combiipation thara-
of, he will choose. Transport cost i.,e. the fare or the freight
rate wnich the user haz to pay, 1s only one elemont in his total

cost. Also important are the cost of packaging, insurance, ang,
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most importart, the quality of service (docr to door services,
specd of cCelivory and, even more important, the reliability of
promlsed dcliveiry time which by and large determinaes the inven-

tory costs).

Eoxiod_of Profection

Traffic projection has to be attem:ted over a periocd of years.
Sincon it takes a few years to construct/inmprove a road facility
and since a road, once improvad, will have a life of ten years

or more, and aince it may not be practical to retumrm to the sam

road-link again for a major improvement/reconstructlion, within
say 10 years, it would be necessary to projoct txaff;c £or at

e 4 304 B Y B e 3

leact 10 to 15 years. Projecting traffic beyond 20 years is

——————— g $—

nmifhar deairabla (as the discountod present valua of a unit
20 years from now, with a rato of discount of 12 to 15X is
negligiblo) nor practical (since it is very Aifficult to know
with a rcasonable degree of accuracy what the economy weld loo|
lixs -~ which is to be served by the road-link).

Tigfifig Profection - Ywaning Up

It is an understatsmont parhaps to say that projecting traffic
is a difficult task, yet it is an essential task - in which botl
the transport economist and the traffic engineer have to halp

ocut, It involves, interalia,

1) undartsking studies of the economy which the road-link

serves or is likely to serve over our period of

projection
2) foracast the sectoral and location pattern of this

Econoxy



3)

5)

usdaertakz origlin/destination surveys and lncterpret the:

data t0 estiblliah links between tha road and the

eeonOny 4t serves, and

unluoctade intarrodal studies, including the study ol

Coeky and uallty of altemative modes of transport.

it wouid aluo be pecessary to Xnow the rejional/lasaticm-

invastrent; hy Soctor {(2graculture indus: iy

R 277 ¥ o S L

mininy eid.; and oy reglon/provancis, decided upom, sa’,
Y Yabicias, and the reglonal prioricies which the
sty wanks o give to the development of various
Cieas, oince thoge would make additional demardsy om Ll

tianupart facllities, iroluding the highways.,

“potfadoback® affact of investment in transporks and
Md o - tevtaxly rhe aljzhways an thie econony reluvast
Yap road-iivi wea bt dadtatesal Lratrilc whach this

wouls generate also wWill have to e

fagte-haeh sréont

2stimatad.

The totos wrajected traffic may therefore be considered to

erHns Lal

where

anc

NF three distinch categdrizs 1.€.

T ™ A+ 5D T

' < tucal pProjected tracfic

/. = tha mormal growtn in traffic as the road link

¥ = the extra trafiic generated as a resalt of highesys

gpo=ial investments in the arsa of the economy
s~rvea by the road-link duie to hijher regional
devaloument priority attached to this area by the

coupitry
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and C = the extra traffic generated due to the teed-back
afEuct of the investment in transport on the

saomomy served by the road-link.

Projecting ., though difficult, ia navertheless oattempted as a

routing, frwjesting B i3 also not on impossiblae task, since it

invoives cuuparing pronceed inventrents, say in Repelita LI, wit
those in the wast, in various secrtorsa of the economy - ngricuisu
industry, mining etc. in varlous reyions/provinces of the eccnom
80 a3 vo Jocate the arcas whore more than normal 3osoes of inveat
ment arse roonpnged and to consider the tranaport needa theranf and
if our road-lisk ia in that area, we muat takc oxplicit note of

tNoLEe extita inveagtmernty.

Projecting C, 1,2. tiw: feed-back efrfact of investment in trans-
port opn the econony wnich sur road-iink serves must also be take
into azcount explicitly, even 1f the quantification of this extcd
traffic 18 only a first approximation. If the present transport
facilitles are consldered indadeguate and impose bottlenacks and
constraipts on tii2 smooth functionlng and development »f the

econcmy, then, almost by definpition, it follows that when.tha

transport facilitiss are improved an:d the bottlenecks/constraint
are removed; it st contribute to further davelopment of the
econaty served by the improved transport facility which ir tumm
would cencerate new traffic. In a developing economy, where in «h
procaeas of dovelopinent structural changes are bound Lo take plac
almoat by definition, the feed-back or development effects of
investment in transport must be explicitly taken into account,

also in the form of newly generated traffic as a result of this


http:facilit.i.es
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Yegd-hack effect.
we ushali further revert to this aspect when we discuss “he

q.antitication of developmant benefits,

Sapadiits dde 0 lnnedvements an Vehlcle Rlest

Discusced abve was the guestion of quantification of benefits

resulting from reduction in road-mairtcnance cogt and FKoad-NCor

ccets as a result of nroposed road reconstruction/improvament,

Ay indicated, road user costs are, interalia, a function of

gpecds and road conditions, which again depend, interalia, on the
traffic dersity and the type of traffic expected.to ke catered to

by our road-linlk over a perind nof vears.

The cost of transport to the economy 18 also a function of the

vehicle fleet = its composition and its conditiom.

1f the vehicle fleet is aged, and outdated, transport coats (and
other costs e.ge. environmental) are bound to be high, if on the

other hand the vehicle fleet is modernised, these costs would be

lower.

It has however to be noted that the vehicle fleet is also a

function of the road condition.

A modern fleet of vehicles requires a modern highway system,
othorwise it ig just too expensive to run a new vehicle on a bad
road - cepable of only low speeds and high wear and tear. Similar-
ly, if the highways and bridges are not strong enough to take the
load of a large, high payload truck or tractor-trailer combi-

nation, it makes no sense to have modern heavy d uty vehicles -
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even thouyh the transport costs would be lower if these vehicles
could ba cconomically used for carrying the traffic, but the
road coniltion just does not permit it. Convarsely, if the roud
aystem 1 upiraded and thereby permits the use of a modern
vehicle tlcot oconomically, then thore will be additional beneldid
to the cconovy resulting from the upgrading of tha road in the

form of lower transport costs of a modernised fleet.

A question may ba asked whether this benefit is not legitimately
alroady a part of benefits calculated under reducticn of road-

user costse.
P

In the writer's view, in a situation like the one prevailing in
Indonasia, vwhare a half or more of the vehicle fleet is aged =
over 10 years old or even over 20 years old, modernisation of
vehicleo fleat, made possible by the upgrading of the road system
is a structural chango rather than an improvemsnt at the margin.
Thsse benefits due to astructuryl changes are likely to be majbr

and should thercfore be quantified separately. I

To avoid docuble counting, tha benefita due to reduction in user- |
costy way ko calculated on the assumption that the vehiclo.floet
would by and large romain like the one at present, and the
benef’.:s dus to a subatantial or a major modarnisation.o! the
fleet made posalble Dy the upgrading of the highway system may be

quantified neparately.

To quantify treas benefits we have to make a comprehensive study
of the coats of transport by the existing fleet vis-a-vis a

*modorn fleat" corresponding to each "conastruction option® the

_ fas
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"modorn* fleet being defined as thc lecast cost fleet of vehicles
consistent with the "construction option" i.e. which gives us the
lowest cost of transport for a given projected quantum and type

of traffic.,

Development Benefits

In a developing economy, where almost by definition, the process
of development involves structural changes, development benefits
generated by a road improvement/construction may well be sub-
stantial. The quantification of these development benefit is
something which can not be neglected or overlooked. In a fairly
developed country, on the other hand, the improvements or chanyes
in the economy are by andllargo quantitative rather than
qualitative, improvements at the margin rather than structural.
Thus the quantification of benefits from reduction in transport
cost and road maintenance cost resulting from a road improvement

may be the major benefits, rather than development benefits.

By development benefits, we mean the contribution made by the
construction/improvement of a road-link to the development of the

economy it serves.
Of course, a reduction in transport cost also makes a contribution

tc the development of the economy served by the road, but in
certain cases, the contribution may be more direct. Thus, by
providing a year round access in an area, where no access was
possible, say during the rainy season, a road-improvement may
directly contribute to subatantially increasing the agricultural

produce, or may increase the income of the farmers by making it

S ne
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poasible for him to get better prices. In another situation,

dovelopment/cotablishnent of an industry or opening up a mine may
just not ba poasible without providing an adequate road-link.

The quantification of development benefits is a difficult task,
though unavoidable. '
The bost way perhaps is to treat development as a product of a
»package of inputs®, road construction/improvement is just one ¢
the joint inputs. For, oads do not produce dovelopmant unless
§hore is a dovelopment potential and other inputs are also hdind
simultaneously provided. Thus for substantial increase in agri-
cultural produce, other inputs such as water, fertilizer,

improved seeds and knowhow etc., are also simultaneously provid

along with an improved road access. Even for enabling the fa
to get better price, marketing and storage facilities would ne
to be developed.

Then fruits of development, jointly produced by a packags of i
puts, have to be allocated between various inputs is a matter |
where marginal produétivity concept may have to be combined wif
indgdment derived from an indepth study of the economy ahrvcs.
it. Thus, for example, the Consctruction of say Trans-Java roadf
which may not be justified by quantification of reduction in
transport cost of the traffic carried by it, may ?oll ke justi
fied if it brings about structural changes in tha econcouy ©.g.

by acting as a catalyst for industrialisation of the island.

It may be noted that substantial developwent benefits may be
genorated not just by major projects like Trans-Java road but

also by feeder rcads or rural roads, or by provincial roads.
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Intensive atudy of the economy served by a road-link is a pre-
requisite for efforts at quantification of development benefits.

r Be i

In an economy like Indonesia whore there are large variations in
population pressures (Java with only 7% of the land area of the
country supporting almost 70% of the population, with large
areas with considerable economic potential lying practically
uninhabitated), transmigration may well he the ansvar,. :n any
case it would bs an ixportant slomant in the strategy of econe-
mic developaent of the comntry. For, through transmigratiom, not
only the people who move are banefited but also tha people left
behind,-With this migration, the population pressures of .say
Java :would :be: reduged, : 80, the 1ot of psople left bahind.in Java
would algo. be improved.. Thus, an.improvement.of. & road-link in
South Sumatra Or: Lampung would not only benefit the area in : i:
which. it is located but.also just as_ relevant: is the benefit to

Java 4foit: helps-transmigration from Java,

Transmigration benefit, like dev.loﬁ:mnt benefits, are also the
result of a package of inputs of which road construction/improve-

pent is likely to ba just onejsjointicutput®,

Other equally important or even more important inputs may be the
expliait policy recognition of the Government, prlwiuon of
necessary incentives, physical facilities for the migration and
the economic promise that the attragting area of._f.orl.

But providion or an improvement of a road-link in the area may
well be an important link in the chain, substaptially contr:“uci

aeeled
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contributing to tho success of the transnigraticn cffort, GeJe
by providing ecployment in the comstruction/improvament and
maintenance ©f tho road network, improving ths ecconczic potem-
tial of the area or helping the area to realise its econcalc
potontial, Por ultirately it 1s ths economic att;acticn of tha
arca, rathsr than anything else, which would datorming the
success or failure of the transnigration policy.

An lpportant thing to remember in the quantification of trans=-
migration benefits of a road-ixprovemsnt is that thase benofits
have to be calculated not only for the area vhare the road is

located or to which the trmsmignéim is taking place or to th
people involved in transmigration, but also in ths area from
where the migration is taking place and to the people who are
left behind., The quant.fication of transmigration benefits ther{
fore involve a study of both the areas - area from which the
migration is to take place as also the area to which these

MICROFILKIED FROR BEST
T BVAILABLE BERY

people are migrating.

In a labour surplus econocmy the generation of employmsnt oppot-
tunities is itself an important objective of developmont andian
essential ingredient of the development stratogy. Por, empl

is perhaps the best mode of distribution of ingome, apart from

the fact that providing employment may be a social and politic

necessity.

In a labour-surplus economy, with considerable wnemployment and
under-cmployment by definition, labour as a resource is being



wasted and use of labour may not only have zero or negligible
real economioc cost (certainly less than tho money ‘wage be paid)
but stopping this wastzge of an important national resource would

have a positive valug.

Stepping up of these economic activities which have large employ-
mont potential and which admit of using labour-intenaive techno-
logies thus becomes a good thurnb rule of thdaatcaﬁogydofcdovelop-

ment. And it is well recognised that road construction/improvesm:s

ment/maintenancoe activity offers more employment opportuniiiéa
than perhaps any other oconomic activity. It is also a capital
asset dovel ping activity. Tha labour cdrponont of the expen-
diture involved in road construction/improvemsnt/maintenance can
besas large as 70 to 80%, far ahead of most othsr econocmic acti-
vities, if suitable labour-intensive techniquss are used. ¥
Since in the developmont process it would not be possible to
concentrate only on those economic activities which have large
employment potential since developmont of certain saectoss (e.ge
large industry), which are by nature capital inténsive and offer
little technological choice (labour'intonaivo technology may
just not be available or may be highly uncconomic), may also be
necessary for balancced development, it becomog all the more im-
portant to maoke ugse of labour=intensive technology vh;ro it 1is
possible and make use of this opporturity as much as possible by
giving high priority to these sectore. Road developmmt/mainte-

nance activity, by its very nature is ome of the few such econo-

* Seg my article, “Employment potential of roads" published in
"Employment and Unemployment Problerns of the Near East and
south Asia®, Vol,II, Vikas Publications, Wew Delhi, 1971,

Piae it
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mic agotivity. Erploymant bopefits of road-~develcpmsnt/xaintemnce
are thorofors major ronafits and the quantification of these bona-

fits in a labour-curplus econumy is thorefore a must,

S8inco wage incors along with profits and incoms from ronts/quagi-
rent, is an irportant componont of national incomy in tact it is
tho major componcat, we might attempt a quantification of incoms
genorated as 2 rosult of dircct ard indiroct exploymont gonerated
by the rogd-irprovemont/maintenando activity as a msasure of
exploymont banefits of a road project.

yor a furthor discussion of employment aspects of road irprovement,
Appendix 1 miy ba seoen, |

Quantification of Bensfitp - Summing Up

An effort was made above to explain in somo depth ths nature of
bonefits which may bo generated by & road projsct and how these
benefits might .be quantified.: The.list ofrbonsfits is not._ccme
plete nor would it lwe possible to follow a mechanistic approach to
quantification of benecfits.

The accont has to be on understanding how the proposed road
improvemont would affect the economy it gerves, not just in the

area/rcgion where the road may be located but elsewhere ‘as well.

An indepth study of the economy and identification of the ula-- \
tionship botween the rcad and tha rest of ths sconomy is thsre-
fore ocasential and this is a major task in which the economist Las

\

J
an ixportant role. Thare is a scientific method in quantification '

of bonofits but it is also an art and not only the Economist's

.
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akills and the tools of economic analysis but also judgements have
to be used and these judgements may better ba informed judgements.
And to recapitulate, these benofits have to be quantified
correaponding to sach "construction option®, for each road-link
under consideration preparstion of a national highway plan and
determination of prioritics in a rational manner is therefore not
only a difficult task but also time conguming and a major effort,

as it involves a lot of work.

An Optimiration Molol

With all the work that will have been done, we ncw have for each
road-link L;, the money cost Mij. (for each “construction option" j)
the economic cost Cilj, and the correaponding banefit to the
economy bij.

Darived from these we have the total system monoy cost x MLj, the
total system Economic Coot C, and the total aystém Benefits B,
corresponiing to various combinations of *"Construction Options®

for each road.

Budgetory Congtraint Prescribed

rhe optimisation modal involves maximisation of an objective \77

function, gay B/C ratio or B-C or Internal rate of return for thl
jystem as a whole within the budgetory conatraint, exogeneously ﬁ\

arescribed,

such that &+ = MLj -1 M \

vhere M is the budgztory constraint in money terms e.g. the high-

—— V-

(ay dovelopment budget far Repelita II suggested, msay, by Bappenaa§

T W TTS s e

ynd 3 Mij i3 the money cost of upgzrading road-lixk Ly for a
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construction option j-numnd up for all the road-links(i = 1 to W)
for each road we take only one *"Conatruction Option®,

T3 whore thore are only two construction options (§ = 1'or 2) am

throe rcad-links in our highway systea (L = 1, 2, 3) thon, we bhave

the following ‘alternative combinations of road-links and con-

struction options ;
Fo.l (M )1 + M) = M
0,2 (Mg + M2+ N3z) = My
L23) (L @l @tagy) O Gy
Hood (M + My +3)) = Mg
Bo.5 (M) + My ¢ Myy) = g
Wo.6 (Mg + Mgz + M31) = Mg and so on

gizce M is tho budgetory comstraint exogencously pmcr:lﬁod. e

have to determine which of thase is a "feasible" alternative,

Alternative 1 is “"feasible" if M) < X similarly, alternative 2 is
foasible if My <X and so on.

Corresponding to each of these altornatives, we bhave the valus of

systca B, systca C and tharefore system D/C, B-C, and internmal ra
cf return for the system -~ values of B and C for the system are
derived from individual Bij and Cij by adding these up for the
relevant j in each of 'thca;n alternatives (coxbimation of various
construction optiona for all rosd-links).

It is to be noted that values of B/C qnda'-c&rth-lystudé-
ba calculated unlcss the rate of discount is ezogonecusly given.
Interpal rata of return does not :oqnire this to be given, in £a
it indicates ths rate of discount which equalised the $ scm of



- 29 -
present valuos of Benofits and Costs for the gystem as a wholo,

Thus for cach combination of construction-options for all road-
links we hova a system B/C and B-C if & rate of discount is

exogonsously prezeribod andl the intornal rate of roturn,

Wo would calculate B/C, B-C. or intcrnal rate of return for oaly
those altornative combinations vhich aro "feasible*®* i.0. whoae

money cost is within tha proscribad budgotory constraint M.

Then out of 6 alternativa combinations (whon 4 = 1 ¢o 3 and
j =1, 2), lot us say only 3 aro feasible viz. No.l, 3 amd 3.

The correspondirj money cost is M}, M3 and M52 and the correspoading
values of B/C are 3 o |
(bc)y,  (DC)g  (BCly
the coxrespondirgy valuss of B-C are 3
(B<C);, (BC)3, (BC)g amd

yo

the corresponding velucs of Intornal rate of return are

£}, Iry amd Iy

Out of the threo fcasible alternative 'highway developmant progiuns
viz. Ho.l, 3 2nd 5, wo choso: an. optimal program i.e..tho-ors:which
gives us the highest valuo of tho optimiging criterion.

Thus, if the optimizing criterion is “*internal rate of return®, the
optimal highway program is that ono (among the three feasibls ones
Bo.l, 3 or 5) for whichk tho valus of internal rate of return is
highost i.e. if amony r], r3 and r5, r3 is ths highest, then Mo.3
is the "optimal® higtway developmant program,



- 30 -

Cotirizirg Critarion

It ip to k2 roted that tho "cptimal® program doponds on the
cptinizirg oritorions»for.cach difforent optimizirg critorion thore
i3 an "optiral® program - tho "optimol® prcgram may or may not be
the sama for different optimizing criteric.

Thus if instczd of intormnl rate of return our coptimizing criterion
wocre (B-C) than, 1,5 may turn out ths optimal program (rathor than
¥o.3) if (B=C)5 > (B-C)3, ard (B-C)5 > (B-C)l1l : Similarly for B/C.

If we got difforont *cptimal® programs, corrosponding to differont
optiniging coriteria, a quastion may Po asked as to how does one

chose "tha optimal program®, Tha truth of ths matter is that there
is Do "the" optimal program, optimality is always a functiom of thq
optimizing criterion,

The writer's preoference regarding optimizingy criterion is in favw:ﬁ
of *intorral rate of roturn®, since there are pitfalls in somabody
exogensouszly prescribing tho rato of digcount - which is required

to bo given if (B/C) or (B-C) arc to bo used as optimizing criterid

On tho other hand, if tha rate of discount in given, than botween
(B/c) and (B-C), tho writor's preforcnce is in favour of (B-C) as
the optimizing criterion - this would maximigzo tho net in:plus of
bonafits to tho cconocxy over the cost to tha cconomy for a given
budgotory constraint for the highway program. This would ensure th
tha not vontribution mode to tho econorny by a given budgotory alle
gation.for highway develcpmont; in Ropelits II say,is maximized.




Altornntive Models

Onc can have alternative optimizing models, which are in reality,

variationa on the same thons,

Alternative I

Thus, if in addition to the budgetory conatraint, which is in monoy
terns, preaumably expressed in Ruplahs, we have an additional con-
 straiot of forecign exchanje allocation’ for the highway development
program in Repelita II, then this constraint can also be added on

into the abovo mantioned model.

Lot Pij be tha foreign exchange component of the cost of upgrading
road-link Lj to the construction option j.

Thus the total foreign exchange coat for upgrading the syster for
all Iy (1 = 1 to N) will be

= PL) for a combination of construction options for

all road-link (we hava ixj such alternative combination)
If the foreign exchanje constraint, exogensously prescribod, is
called ¥, (i.0. the maximum ceiliny of foreign exchange mada
available for tho highway development program is ¥, exprassed in §
say or in Rupiah equivalent if you like), then this foreign exchange

constraint is L PrP1j <P,

The modal ow becomaa 3
maximize ¢ (B/C), (B-C), or intornsl rate of return

for the gystenm a3 a whole subject to the dahseraint

=!

X My = and

& My <=

s !
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In oti.ar words ve choose thoso combirations of construction optiong
for all road~links which oaa “feuciblo" i.o, most the requiremonts
of both thr coustraints - the total budgetory constraint ard the

forelgr. M .cuniss woiutraint.

Amorg thoss "feccible" altormatives, we choose that combiracion of
“Conatruct: on Optlons™ for 'all road-links, which gives us the
nighest B/C ratio, or highest (B~C) or the highost internal rate of

return for ti.s gystem as a whole,

Alternativa 1Y

Another variation on the thoma ig the case whors tha budgetory co

Cainhen 8 et e

s rairts are nriscribod jeparately for cach province.
Th: total higtway dovelo; ment budget for the country say in
Repellita II is first Adviied into tho highway developmont budgets
for each provirce,

so that = '!-?‘_, = 11

wiars 1"5..9 is tha hi¢ way developmant budget for provimnce

v an’ M iy ¢he one £ 2 the whole country, both M and ﬁu

ara cxogencovsly pre: cribed,.
How M is divided up into T,} for each province is a separate quca-
tion to which we shall ret: rn presently.
Alternitivg TI-i
However, we assuma that ?EP {7 exogencously proscribed.

Thon ono way to dcotormine an optimal highway develapment plan is t
troat the pravinco as if it  ere the count;ry and optimize for sach
| J

proviiica saparatolye.

i.lla
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Wo then maximize (B/C), (B-C) or (r) for the whole country whila
the budgetory constraint for still to be satisfied for each province
soparately.
Thus s Maximize (B/C), (B<C) or r
Subject to 1 = ijf-ﬁp for gach province
L.0. ::Mij::'ﬁl for province 1 and
::ijfﬁz for province 2 amd
x Mijfﬁa for province 3 and so on,

for all the provinces in Indonesia.

All thesa constraints have to be simultansnusly satisfied in this
variation of the model. '

Choice betwaen the Alternative Modelg

[ = g ey

Thae “Optimal" plans resulting from Alteornative models are not likely

to be the sams, Thus the question arisos as to which one should be

chosan,

Frankly, every time a conztraint is introduced, there is a cost - in
the form of a daviation from the “optimal® without this constraint.

Introducing provincial budgetory constraints over and above the
natinnal budgetory constraint will give us the "optimal" which is

different from the one we would get without the provincial budgetory

constraints.

This would mean that in certain provinces, whaere we have relatively
genarous allocation of fundas for highway development under our
exogeneously prescribed provincial budgetory constraints, we would
take up roads with lower B/, (B-C) or internal rate of return ard

not, take up roads with higher economic return in anather provincae,
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which i~ana that keraungse of thasu axoyanaously pregerikbed provin-
cial bhudaste. we qet a iovwor econimic roturn for the total expan-
ditura ur haglamy develepment for the country tharn we can got
without thi-io ¢ parat-. hudgetory constraints for provirous
prescrilsd ¢ ogcnoously. Thals is mpasure of tho cogt of daviating

from ~ho "optim:lv for the country ac 2 whole,

A justification, often advarced, for prescribing provincial budgets

i in torm: of o Jiokul dGevalopment prioritios.

Tha argurent goos somathing like this 3 For the maxinum devalopmaent
of tha country from all anglea - economic, social, political and
strategic, wa have to have a regional developmont policy which
naturally allocatas higher priority to the Qevoelopment of a parti.

cular province (as 2gainat another one),

A higher pricrity for a previpce would be clearly justified even if
the total devilopmont for tha country as a whola 13 gt a8 glower
paces tha price paid in tho form of lower economic devalopmont is
more than companmztad for by gains on tho Social, Political or

Stratogic fronts.

In fact for coptimal ard balanrnced development of the econwy also,
wo naedi to havo a locational strategy., allocating varying degrees
of oxplicit prioritiass for doveliopment of certain rqgions which
have ©as wecousury econoxic potential, In tha longer run this poli-
cy would 1o to fazter davelopment of the ecoromy. Thus this

policy im justifiod on purely econcnic grounds as well,.

so far so goud., Tha argument, however, goes on 1

Higher regional dzvelopment priority alloccated to a province should



edeey woan CoLAnt, sl Ycsation of funds far the dovelepmant of hich.

Sy Al ot amovhran ovor ard above tlie funds required for ncating
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In Liw wode.o'n vieys, therafor:, the modol which optimizeg for the

conntyy ni o whinle sdthout proserddbing the provincial higiviay
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budgets but rather a ningyle hudgotory constraint for the countrv
@4 a whola would ho battex,

Lut Af tha provinsial) budgets are oxoygenoously given and inuisteq
uwnen, then tha writcer's proference would be for modal IID, where
randninetdon of tha objective function is donn for the country as
o vholy (rather than Modol IIA where maximization is dono for each

provives smaparatoly).

Nobapdicgicn of Niolmay Pavelonoent Mudget fier an Cntinnl

Heluay Tevadonmant Plan

D e + .-v‘c‘l-

Por tho ufnvn midcla, tha Dlortuny novelomurnt Buiqgee 1 exogansous-
ly pregeri):nds Ve can turn axouri the problaoin and sk ourcclves the
guosticn i Lo how to determing Che optimal highway development
mudaot l.ce What will ba tha oxdor of funis required to develop

tha hiqhvay nyﬂiam cff tha countiy to.an optimal extent (i.e., to

rieot the highuay rands of tho ceonomy in an optiral nannar) .

it ig noonsoary to knou tho arssfer to this quoestion even if ona

vara certain that the ordor of fuidas required would not ka available,
For, thosn, who hava tha Aifficult tank of preoacribing the budgetq-
ry constraints for highway dovelepment plans in Ropalita IT say,
Eapponag, would wdnt to know what the "optimal" requirement is and
tho axtent: of tha cost to tha economy when adaquate funds are nOtl

providede

' havo Zor ococh read-lint in the country Li.'tho ioney cost of

wgradipg o the conubruction opcion j, i.es Mijr the Economic Cosg

Cij corrcuposdiny o tha Mijs and the correapomding Denafits to the

cconony Yije
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=il Li, wo detormine tho optimal lavel of develop=-

ISR TRE R ]

in hews ot cGustruccion option which gives up the highout valu

¢ (o) oo (2aC) for the road-link or the highast intermal rate of

relarn,.

¢: 4 no exogonanusly precceribed Budgetory Canstraint,

M foensSeistion entiont or lovel of devalonman: of thoe road-

rrinies
L 9

i fm wleaadhlon vith dtn correspuniing monsy cihat, edoicmic

cost und ceonenfe kenufitta, Vo chogiic the bopt conztruction optiqn
1.6, orn Uldeh vill omandmize tleo valuge of our objcctive function

frostfond et omliapricnn - 3/C, L-C or v)e Tha corruiponding monoy
Cunt @F 2hiy colatrustion option for this ropd-livii ML will give
ns the reouironenit cf funds for optiunl dovelopmont of this higywa

(rod-dink) (uo way noto that the "Eagt! comatruction option may
wall b do-nothing option for soma roud-links),. When this excorcis
1 dGony for vll road-links anl 14 doterminzd for all 4, ve add up

tha regulroment of fuwls for all rcad-links to give us M

fec. w T e 0
T o odven ug the total reguirement of fuindm for an optimal high

way duvelapesnt plan and the baoket of Mi imicating the optimal

level off aevelopiacnt for cach highway link gives ua the compositi
of thz cptinsl Bighway Dovelopmznt plan for Repelita II, say, This

"eptdinsl” higlivay development plan has been worked out on the as-

cuiption that the funds are no constraint. Nor i3 the capability ¢t

inelomant rond vioiks of this order considered any constraint, In
roality, of course, either of these, or both, the constraints may
mode

ba effcetiva, in which case we revert back to the optimization

of considerable value to know the extent cf

It in, wovoriheleny,
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furds 1oguized for, an) the conmogition of, an “optimal® highway

nuei o on tha aneustion that thene corntrainta will not be

[ A TR A S

Vo oeiob beshapa thind in tornng of implemencing the program over
o Jarger poariod apd/or e an attorpt to £ind more fands, wirce
vy hancat the cost of taking up @ rmnsller rood doevelopment pProyrin-
I thie form of 1val bBzuaditag leat to the coconomy ard these are

cuontdainod,

Consivietons and. Bacoinariationn ~ Sehddea coml Nata Proulred and

- -

(3

T

w3 cuneated o Drandd s thloh Dot
—— - Prigmaf ey, g AR e d ey

TR us.-. R e g ————

AN otboant wiag et Lo pisgant alove an epprosch to highuoy
plonnlin Jeee to ansiier i a rationi] wmannar the quection as to
which rood=link piould L2 doveloped to what extent and vhen-unler

various constradnte ond vnoen there ara no puch construintao,.

In tha process we indicatad tho etvdlon which vill need to be

wdzrtaden and the data vbich will ba veguiiod and who 1a evpectod

t.o provide which data, mﬂ@mﬂm [F[E@ﬂ'l] Egﬁl
‘ AVAILABLE COPY

Broadly the studics aro of four linig

(1) 2~n in-cdepth study of the cconomy vhich the highwaye are
cxpected to gerve = with a view guanti{y the benofits

from rosd inprovoment ardd to halp projzet the traffiic,

(b) A study of alternative modea of trangport - including

the cost ond guality thercof and

(c) A detuiled study of highvay tranaport industry including
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Vow the Pidalaay transport costn vary with different

- 22 T LALES B

AP e e I T S s A 8 e - e W
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-
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A peudy of castn of dmproving the highways. fron thalr
present coxidelon to vartous levels of “Congtruction

onpticias Jnclwiliyg the quogtion of “Chnolce of fochnology

In ¢he prosess many ceventidles ara reguineg, including 3

(1)

(3)

(G)

1l
i

A Choaough pudy of tha presont cordition of the

S R AT ¥
1’1-’.'30 h.\.-‘ir:a .

A Cutatled study of the traffic catored to by the high-
Vaye b proascnb - Lreduditng traidic counts and 0/D etu-
Qs linhlie €he tinfific with tie cconony served LY the

higlariyya

A study of how the speeds will vary with different level:

of Nhiglupy davelopmzeint l.o, "Comstruction Options',

Lo outonda of e £hw oopocds will vary with differant leo-

whaedll

vols awnd cenpenition of the cridfic, .

Qunhtiﬁicutiﬁu of the cost of vpgrading the road
aystam o various "Construction Optiona* and varicus
conconontn of thim cost - e.g. labour componeht. foreign
cuchonga cluaponent, wachinery and cquipment reqguirod

Gte.s atvl acciding on "ine Cholce of Techrology" gn2stio

A pitvdy of the pranent condition of the cconomy sanved

v the highwevs and ths plans for investment in agri~

et eures, divivetroy, mining etc. Ly province, reflecting
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the reaicizl ard poctoiral striotegy of dovelepment

UGohaed &Y tho country.

(7) Interazazl ptudles and transport strategy adnpécd hy

Lo counzryt ang mons epcsdfically,

(£1) Ghoes oF Hielimy Cransnore coutig,

Wedn dn ool ooooeedets lise of tha studses/sub~stwilos requl red
Pot 3.0 o dridcace i Bind of vork thut bas €0 iz dons for

‘e

Latder sl vlanatig for higbiay divelopnmoent,

Sl o (L) 03 (8) abas ars ¢hs madin coneorn of Highweor

AT vt ws - R T e oy P e g A e te Wos fare
I"'. '-.n.'.“}:\u.,- \\.'.J -'".."u }.-'-‘-‘.-'\‘.: f.J.L’ {.1-..} 1 ,".:\_f‘.r,‘ltj- i’ Livetd w

Sivdlos ot (Z), (3) @i (4) ars spledleviy the mals task of tha

ol

QINGEE S CR TN i vy

Lendies ot (G) axe Sy for thoy ccoronmiots in Bira Narga in
HeLlaRs satian wiCh gsopsunints cluovhiore Lnwlueding HEppanis GtC.

thovon Ao e prodectlion of trofiie ¢ha Prasfic Drainser also

hinysdin dinposcani roda, _ .

stueddes at {7) bave to o confucted dn collaboration with
Mirdgstey of Cemsupicanlonn, 9028, ete. ard, for the studics at
() vics nwvzd Lhn holp o :n auta:aéivc/?ehiclen Exparts along
vith tha cwsaves 4 sty of Conmunication dealing with highe

way Lrooianart ol Gliliys In tao irmustry.

wpides thoonn, wa may peod o cciputer expast who can halp out

vitis tha weouns eosastations vhich will ba required

Sinos nrm-cloaice studdon vould ko rathor inadeguate, it would be
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o wuicarake ons-thn-gspot studles, fnvolving oxtensive

Loy 2 Lho paasoent condition of the Lighuay pestem
Lira £ve cant of upgrading auch of thote to varicuz
Constiustion Optiona%, tousing of Lnyicrarg vould tave
Gown orepliog td pbudios on mpreds - proseht and rhose:

[

. ) ‘”_‘ = 5 Q " g e e - 1 . Lr ~ ,“
SN TS SR o e R R R s p U TN I TR SR (S ey matde ey et 4 e SELC

L+l

por atuLylag tae vadationsiip bBotveon the Bighwern and
papesy N Gharme nor paojactlng Lha aoonony atel $ho

ey B stadled ptedlon of tho

sd et o cal il ke nent, She coonomic eatantial and ths

GNg el preanesion il asvelopicank s isnoror and by provirie

Will havo ¢a

Raow lartriieh vaieh wiil Anvolva aonding tcams €0
baaz 4 crallead thio neocasary ogoncmie data,

it 2lao pues O L alvoen £for thi areas whoarse

sielion BULsalen o gavelonnne denziicy are likely to ba

\

tLJI‘
\

ooy e ool bus dexinaataly a boaginning han already

akh piciisdon of o akelaton ptaff within BinatManga - .

. »

rzelormn: of plunninge

~obovn yaada to Lo substansially strongthspad and,
srbidan, chn exdnting shalf chould ba vigorously uwtildizsg
addy s taalk,

srenld o oan cotting tha werll done nainly by ths zople

i - with e help of othars in other Covarrmant



http:condSf:.fo

Ko ihn 0 e

£

éopartmantes and UMNF/TCAS people att:ached to Bina Marga/Min, of

Comannt owkdnre, snthar than gktudies conttacted put to outaido

Con Y.

A

Lvan 49 tae verk dony By pesplao within Bina Marga is not aa puir=

el

ot arimialit s itituat el ontaddo Conpultantﬁ,.still tha know)edge
cegulized and this exosrcties: dovelopnd in doing the worlk - with the
L;Li&tdhﬂﬁ G MR okinr Jnxpe:tg", weuld have conaidorable valus
frem Lo darsor foim vigwpoint off polf rellarcece On tha other hans
if Eha worh fu asoigned to outsido comsultants, we might gat hatter
cuvality toports - vhich wight brivg in mora funda £rom foreign
pouLcsi, aii thia iz of valvs pariédcvlarly ik ths ghort-run,

L1 vy got only peports -~ which ay decorat® tha sgholves but
ehisdir value 4n covelopdig the exporidioe wichin the country 4in
likaly to b liiaitede IL hap Lo bo conceded that it ray be unavoid-
ek dn fach pocenaary to controct out to outpida consul tanty
cortain studiles -~ wWhathar for foasibility or detailed engineering,
still, in 4le wiitar'n vicw tha sccant ghould be on developing

LR P, T . - o by gy b8 B} o J . 4 .
Lty tho country. Al nou ls the 4isms, glinse

o vy T ey e e LA L
(o 6 BT S S P e R ) R R

(€} wa sglroady bave a gheld fel ¢ roports prepared by outgide

L

consultantar (k) wajor road-litko luave already baen atudicd and

(¢) va are new cobariing cn a major *ndghvay-~bettermont® pregram,

Th f reouonendod fhat o hegin colleeting the data and undertoke

thy shvdion irdreated. also to gtart ntrungthaning the organiia-

tilon, without dniaYe

Jlr TS it
e Amm B H

¥ b TR |
s ARl b S e e et

Durling bhds poriod of obach cix veslks, nycatborpt vas to Laniliap-

irne wesoiy with tho Indobcaian coonomy, Irdonssilan Highways and
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In this context, I was glad to be invited to the mgoting cone

vened - and chaired hy Ministor Emil snlim on 15 May 1973 to
discuca the firgt draft of "Forecest ¢f Commodity flows vy ro-
Genal oriadng mﬁ destiratiors for In:palita IX ransportation
Plavnlug®, .m: thig snooting I was able to gain & first hani knovi-
Leagn of Cuverpnonts ceokontie planviry policlos ag thig rmeating

vian chtenie by various cendar offiicely and erxsurts from various

~

Coveriant depargmoita duaddng vith QiZferent aspects of the aco.
I!{'_'L.'l:_\-'n
Uoein adne elad o bove Ll she bansidt of thy attoniing o meetd

Colvatid  atd clisdlrod By feoeonhean Suerctary Rin Marga on

30 4iny 1975 wo povicw tho dinterdm resort on Lubuklinggau~Toluis-

?J.a “‘ﬂ-’x 144‘-‘«--..’ 1:"' {,-7'-'}'-‘ JL“-J ‘::tr-:-J:‘-,’o
Avotheor gyt day deoonneing gpielal mancion wag the fitrst roqular |
JRAABES IRt L Gl R NS QO R i L 1058 bY DT s surjatin, Ditec-~

tor of Dlaoning, Liye Moo, end actspded by Ir. Hasikuan, I,
wolan, ol erhvrae JU vos at this seeking that I prosented out-
lines of tos wodzl foor dutoreining optimal allosation of funds
far ecvch rxond.-dizl wdthin a budgetory cedling As also tho detere
rination ¢ cha hudget rdpired for optimel develepmont of the
highway ovetuie The commontgs and tha discuzsicn vere indoed

Gl GRtERi s n B eava it ing e

I alio wish to acknovlcdus hera wy indeliodness to Dr.Mostc:,
Gregsnan of tha I D Pasddent gtafif, Dr.Rapanck of Hardvin:

Adviaory Group and Mr.Griffithas of TCAS who wara ood anough to
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£4nd time to oduzatc me a little about various aspects of

Indonesian aconcnys : N

)egk, Dut nab lonst, I wish to express ﬁy gratitudns to my
collaomues an the Hiohway Planning Ccardination Projcct

pansly, Megurg PoT.Chedley, Francis Baguero ard Dengt Osterlin

Vio have Loan vevy gensrong aad nelipiule X bave learns a Lot

dincusuing vAith thaw the vardovs Asgues Crom tine to tine.

-

(‘.'11‘. VQS:q’;JIGtia) .

oy 1
-

-

Highvay Ylanning Cozrdination Project

JAITR A
Juns 1973, : ’
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.- ¢Dnopplomwont and Hishvay. Poyolopnent

' Unemployrent 18 a sorious problew in lokour-surplus developing

(3

accnonics. Faployrent generation is therefore o of {hu lu-

partant ol jsctives of developuont effort,

Ll

Yo Coterndnine ellocntion of investmont in diyfer.at eccnomie

potdvition, Gonodits woculting Leom enploynont guneratod, both
Cyroet cud dndiveet; st be prrllefely talion dnto consideration
eEioaidn, L6 Bocowmes o elichs, eid 1% 4o not an oporationally y
| endnefed adn or et e o ptatea thnt solving tha problem of
LA s e SR S S R TR O in Covalopdnn conntrica, Mis

ehdoetity s tunt he iwdrt dnte tha ceclafonenokling nroecna,

\

Toavad nt 3y dnrnoront Socver rmokes aa lmportent contribution to

ba peal of gopornting erplepaent (directly ead indirect ly) apart

L

feoty astins on a cuvslyst for the u«vu1ngmant proeess as a vhole,

A vt e tnansort snotol, GOLD rodoy of teensport genorate

4

Jovesn cimlorseat thza othnrs, - S

o o Dooda ond Doed Nvenuaport NoY¥es a largor conptribne
ticn Zn terne of alvoet and dndincet omployment gonerated than
parbanas ohy alhaw podd of Lrannport, ‘

Nue pgaaane pra fooad in the techuclogzy itself. Tineg the lebowr
eolaranant pes vndt of dnvestwsnt (say Nupichs or dollars por km)
in rosd constenesion/iemprovenant can ba quite lerge particulavly
waen ong uzes lalisur-intenaive technlcucs of road construction/
ioprovarcnt (Lt esn ba as hirzh as 70 to 80 % or more. Yhle ine-

cludos direct labour couponcnt, plug lobour component in materials

LN N ‘:'ﬁ'
/ 7|
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vsiG A secu coasuruction {uprovemant, tranaport of materials
Ghre e FI"ldrlvp Giruet onployment gensrated in cperation of
yord vehteite 4,0, tho nmuber of people required to run and look
citer u vehdele is cluo generally high (obout aevoen persons per
truelt)s 9 corrnryoiling figuren for other modes of transport,

taA

raft An feot roact otizr cconcude wetlvitios, ard lower,

I¢ “employoent gencrabion is {0 be wore than a clicho and is
really en Jeportont oblective of developiient effort, then, the
quontidficntion of benelits resultlng from employment effects of

Liventioant iraed ba bullt into the wathedolopy Lltself.

The Beouomle rate of return of invesimont, in terns of benefits »nd
costs to thoe econony, has como to be cccopted as a valid eriterion
for decldlng ¢n allocating investuent. The eumployment offects of

investmant unst therefore be expliciily included in the calculation

of cocts and beaaflts to tho ccunomy.

=t

nis coil bo done by using pot the woney cost of investment but
ralhor the vrcal cost o the oconﬁmy. In a labour surplus econonmy
onzy wapes paid do not reflect the true cost of labour if the
laliour used is othervise unewployed or underemployed. he true

cost of lubour 1s zero if the lahour used would otherwise be
unobiploycd. In the situostion eof undoreuployment, the opportunity
cost of lsbour mey be talen os the true cosy of laboure By
cpportunity cost we mean the valuoe generaled by this labourer in
the ccononmic activity in which he is now employed (undex~employed).
This 1s conceptuzlly the reductlion in production resulting from

withdrawing this lobourer from his present omploynent, everything

/A8
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else remaining thu ssmee At may bo noted iat an many cnpscs in

lnboﬁr-surplus cccnomies, the "opportunity Cost! may le nﬂgmtivé,
1.0, by withdrauing him, the productivity of those left behind
pey dn Cosf inevronscs This 1g, of courno, the logic of
trensnioiahion o by coving sono people from crouded Java %o less
crednag Svantvn, the neople left in Java are battor off, es alsgo
vhes paanleuliosndgitio, |

1t shiould not be surprising thercfore, if in a labour~surplus

cconory the real cost of labour is zcro cr even negatives

Juy calealaticn aof conbs (Lox the purpose of allocatling investmond

1 2oy g

be Lureon didderont ceonomte acetivitios or botweon slternatives wiil
Lhe seme sceter) which nses money costs of laobour component inste|
03 Lol ecounta o1 Labony is buuand to result in inofficient alloca-

fon of Yesvesacs,

Oluiilerdy in the calenlavlon of bhenofits for working out the

ceonciie Yoiunen corned by the proposed investment - the benefits
of dizcet nna indirect employment gencrnted by the investment mus
ba expliciily guentifiied, otherwise it would lesd to incfficient

rlocithon Gl 1r0sourens .

The logsle of this spproach lies in the fact that wages pajd nre |
feet on lonortent component of "nokional income" pgenerated, Thus
ol thiongh Z“ow privato entreprencurs return from investment in the
"profitt eumned, for the econouy as a whole,the "return" Lls the

totsl incowe generated i.e. vages plus profits (Including rents

and quazsi-rents), animiqatlon of notloral income generatcd by

the proposed 1nvoutn°nb, rather than mere maximisstion of profits
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for the enlroeproenour becomes the expliclt objective from the
netional vicw point ~particulerly if cmployment generstion is one
of the obyoctives of the dovelopment offort. This approach has
wide lmplicatiecuns - particularly in the cholce of technology -
Tevovr - dntensive/Interniediote tocnrolopy nutomaticnlly pets
prefaveace; and In Lhe process dndigencous talent gots preference
over forelgners,pevtliculsrly from developed countrles,who are
wsed to vorking with capital (and exponsive management ) intenslve

technolopics,

Thus, for cxample, with this approoach, domestic contractors, with
the help of domestic lobour,wonld pet preference in Road Con=-
structlion/ liprovement, over foreign contractors who would norually
e nsed to highly mcebonicol w2thods. Gince pbo foreign contractofs
are likely 1o Le dnterosted unless thoy eorn a not profit of 10 to
152; vitn denesiude contractors thils covponent would also remaln
wiltnli the country, thus resnliluy in the saviag of equlvalent
amoun' of ferelen exchange, vhich 1s also a preclous scarce
rouourCce.

Ther: wili be a whole range of Indirect benefits, Lf labour intan-
sive technology is chosen ns o resulf of proper quoantification of

Bove{its 03 Cosits Lo the economy 2s « rested.

Thus,y cines labour-intonsivas technelopy is likely to be

less sadteble vor prestige rondc - oxpressways and the like, thig
approach wetldl also reswlt Ln lasrger investment in "Highway-
Bettorimont rroproans' ond rehoabilitotion and reconstruction of

oxloling ro-0 netvor,
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HORGMRRD W T ‘e,

Another benefit of using laboureintensivs technologlos vould be
that dosigning 'and supervision of road 1mprovcmcntu/constructioq
vould ho casier and therefors the nasod for cxpeniive farolgn
consuitaney servicos would be reducod and the scopa for using
end Gevelopdng indigencous congulbincy servioos vounld Lo

ANCroctiie

This Lis considoreilo voluc « particularly fron the vic¥point

£ thy Iong toms objcetive of gullarolleonco,

O

Mgiace, forgdon eounultonts aio rolhor expunslive (end thoir

nectoty of rond enpsirvetion are oxp.usivo - no doubt tho quality
of vork vewld clso be batter)s it mey thorefore ba better to
cavs rerething on this cccountt and vie 4t for road devolopment

Ingioed,

e oo
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wperseaad of Toedonnl Dovelopnont Priordties ..

" Lo

P 1) ccrt&}n aosto-pelitical »easong, the Governueab may glva
a0 e redonitics to tha developnent of certaln reglons tiaad
Gilene  dang. oo mora balmneed ragional growth or rednction of
connesde Glapacdticn betamon alliarent reglono asan La mn arpiicds

ahanuitive ¢ Covormumant Poliey,

?-—.
Ly
{\
-
e
%5
CE |
it
3

Atly dafined regional etratagy of developuentv Lo
LB GABEITY covpaneit of tha strafiopy of Davolopment ndoptad uy
e aounbier g fron f pupaly ceoncric vien point - tholgn, ol
gtz mran ol political and gtretople paprehe ere considorations

VIMLOD may daguize, & Qeviation Srou an eoonoulce optintme

~

1ot cew o conaddorationa may Yoy i besls for dseiding on vhe

prlordtics vhielr tho Covarnmsunt any hiuu to different rsziuns.
thgos ey angiaea s

(L) Rslubive hogikvavdneas
(2) Polatles ccouomic rotanitiial

(R) ¥aletire loaul yill tn develan. «ic,

NI thown Peclore seed ho he gnenbificd i aowms wuay, Lf thozs

4 . ,y. L A .~y - gogn ey " L * - a1 g L
DY R sl iRty Al o ) VTGS B LY TSI I 48 folicwing pspeals ony oo
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(c) Present incoms distributiou.'

Cao of tho lmporiunt considerations in allocutilng higbor priority

to a ropgton nay be becanse tho region 1s relatively backwerd
thouel Lt oy novoertheloss have hin vccmcrdc potanticl). It 1o

thoyorond uuconcuey O LiLd a way to do toredno tho oxtent To whie

tho xesion ig xelativoly Lioclward and :!.n' thia, tho abovo-zentiono

fectora haay holn use
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Pty voundd dnelude tho shupn of devalupuont of comsunlcations and

othuw infrostoactors such ns pover, drrigetion Lacllitios etee

«

Connmciestions Juctiitios yeould includs length and gervicecsbility
condition of vord netuoik, wid road vehlcle fleat, other modes of
trononuatEavehEEIR S lian IS A tonr ol amend inland vator tr renspors

R R T

Loolibinee ooauhal shinplog ard poris, airports and alr sorvices,

vadleys wnd othor gomramicatlong:fosilitlese W2 would 2130 in-

¢luge vounist dnlrestroctura in this catogory.
Boato e nannasnn)

his vould ineludn tho prasunt litorzcy rate, lovel of education
and, cduneatvionsl freilitlee cvailable = quallty and quantiteative
aspacts, neddeal cire frellities, heulth and hyglence lavols,
1ifo cxpoctaticn, fsmily planning fecilities and nsage thersofl,
presont birth, fortility und death rates, etc. We would salso

/ ‘ includo lew and order eituntion in thls categorye. The stagzs of
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aoncleprint of treding foeilities, insurance, banking, other

cepvhess ioht elie be included hereo.

| | MICROFILMED FROM BEST
AR Ao e annd by of tha vogdoen AVAILABLE CORY

T edcitfen to the physical ond socinl infrastructure of tho
sonplen, v may 0loo congider the sdminlcirative cepecity - or the
sdministstive dnfeastructurs » of ¢n2 rnﬂlon in detormining 1its

‘Wandntiva backyvardnass,

Dy piudnictrotive cepacity, wo woen vhedher the region has the
neeetsory oolnndsireriva eppocatus vo help the reglon to bridze the
vp betwean Ate piopgont oconcule and gocial lovels end its own

ntiols Tnis cotopory will tharefore include the

{D

dgevelopnent not
puvker end quality cf fis Fublde ldininigtratlon parsonngl, thair
progant levela of integsity/corxuption cnd the potantial to in-

prove upon it, the precent resl viago sirueturce of Publie

cduwindoteetion personnely the Taellltisg thoy are provided for

peeting their personei/fonily, aid ofiiclal, needs, and the like,

e Vigne by :
Jgpl CanliinTineoinn

Progent lovels of por cvpi?n reaal income would normally bs con=
sddared e food 1hdcx of raelative backwardness and 1s relatively
coglly curntificd. lso iumportant for our puwposo, p0uever, are
tha sourees of inceus goneration, aoy, by sectors, such as -
eoricultnee, industyy, trade ena comuiirce, mining and processing

o ninorals, and conviceds.

Tor, not only tho lcvols or por ccplta incomay but equally the way
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the incero 45 ganerated, 18 iluportant to determineg tha relativ‘

beokwsrdners of tho region, Gapsrally apegking, the greater the
devolopizent of industry and procdssing uétivity including that of
agricvlturol produce and oil/minereln/forest products, the less |

tha relaiive baekvaranoss of the raglon.

]
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Sinilerily, along with the levels and sources of income, tho
pattorns or distribution of incoms are also juportant for detar=
nining the Yrelative beckwardasss’ of tho region. The more the :
incoun da dlatributed widely, vs agoinst 4ts concentration in the
* havds of & fou privileged prople (indigoneous-or foreigners), the
lcas “Backward"'tna region. TFor this purposo it would: be necassae
ry to study the land«holding patternze.by size and quglity of land
holdings, tad lwwd=lass peoplo, wuge oarners, self-employed, and th
patterne of crmploymen:t end esrnings, silzd, type and ownership
patteris of industrial vnits, nineg, and trading activities, ete,
It way 2lsc be uceinl to survey the consumption and savings
patterns in the roglon to get some 1deé of the nattern of
distributica of incuis end the "relative backwardnass“ of the

roglon.
Relstive Yioonomie Fotantial

Relative birokzwardness csn not be the only criterion for deter-
mining the regional development prioritys also important is the
relotive development potential of the rogione If the region is

"Woclkwerd" but has 11ttle "dqvelopmant potential', 1t would



povigng 1ond so wasteful uge of scarce investuent resources 1f we il
. A8e)

penr Lorge anounts i woney into. this reglon, The following factors |

are cmong those whiich would help us determine “relative econcnic |

potentield" 4 the regicn.

{a) lLiotural rosources

(1) imon resources 1
(¢) Mepketobility end |
(d) Iuort poisntial of the region.

e L, . o] -~
Hofurnl pesnpsnsa and Humon reaoneens

Tha oxtent of avallenility of natural awi human resources will by and
'largp cetvernine the dovalonuent poivential of the region, Natural
rosourees nay bz defincd to dnclude tho extent end quality of
agriculturel/forvestry Land, irncluding tho potential for.development
of cash crops, = tou, ceffee, cotten, rubber, tobacco, sugar,

e. Fisiory cod movine products pbﬁantial in the
surrounding sea arcn, sad ovailabllity ef oil and minerals-sueh as
coal, iren ore, coppar, tin, bauxite, atoulc zminerals, nickel,
gold, marblc, stono, veluable sands, ete, The mountains and lakes
arc also valugblo resources as én them'dapends partlytthefhkﬂro-
oloctrie power zad ireigation potential, Also luportant 18 under-.

ground watsr and rainfoll - quantua @pd timing thereof.

Vhile it ig trus that there are a number of "developed" end rich
countrics/rcgions wltiiout eny natural resources worth mentioning,
it is cqually true that avallability of "natural resources" is a

congiderable help particulariy in the oarlier étasos of develop-
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ment. The countrica which have lezs natural resources heve to
mako up fer 1t through hiéher developuent of their "Human fiescir-
ces" ~ thoy nave to bz at tho fore-froat of Technology wd apend
a lecger pert of tholx capital/investmont resources in "Rusearch
and Develonnent! - with a vlow Lo continually push the technolo=-
gieal frontiors, thepony pain o cortain nonopollstie sdvoniage
theough pod ovs end “inteliceiual provcety ™. "Huern Rosourcos®
vould Jnodnae the Jevals of pupulntloup'populntinn donaity, the
acuaaticnil devoels of the poculabion, eapltal lnvestuent in human
Tedniiet. e A Nealafiae sy bogkwerdt powien is Lilkely to be
RGAEUIVL Y Daclorati A Dpnal dsscuicer, but a rolntivﬁly thickly
popiihadon B Ao, hal Bogava® ol uain alvantages to olfor, viz.
chJ'; Labene, wldeit 82 a holw aud L8 a positive faetor in
dotsrindning the aconoaie dovelopasnt potential of the region.
lsterel Raoouvceal and “Human Resourcos” togethur,.therofore by

AL e L L e P b EAP ‘ o , ;
fele L FIZRCO el ting Lha Sevadopnent polsntliel of the regioun.

il Mot 1 & B Baaoaress topstnay datermine tha Lrodvetion
notantint ol the pogion, the acluel daveloprent can not ‘
neeteieline tnless <1 way is found vo morket the potential pro-
cdogtden: «» ofuheir dntomnally -~ vithin the reglon, or externally -
Late lp Coposiing 40 « either lo other roglons wiéhin the ccuntry

C2 WO fereann QoRIUeIs Y.

Harkatabllity ecpoit poteutiol depends upoa () the cusntun and
patiera of Dumand in ftho potontisl consuuing area, and (b) the

relative compntitiveness of this reglon vis-u-viz its comnpatifors

L
lll'l/t
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thot particuler sarkat = which depends interalia oh the costs

and goality of the preducts as woll as its ability Lo market the
producs (which depcads on tho lavel of dovelopmant of its huamen
resoireog ), Wniis thu Geisinds ere by and larpge exogenaoualy
detoininoe end cepend upon: tho leviels of income and tastes of the
conciriine erom, tha atlilty to cnpturaia auiinlle shurs of ths
parl ot copsndg en the naiural and TR Kegources of our regloa,

wpder consideraiieon, [

The sveeess of the replon will partly depend con Lts ahility to
producs those coumoditlay which I8 can svecsssinlly markat/exporf
(with profit). "Relantive Lvomomic Poteatlsl! of the rogion is
therofore fmportent in dctorzmining the priority which might
reticiinlly ba alloculsd %o the regivng in feet, relative
Phachkvarincsat of a raglois hes meatiing orly in relation to the

roglontz own "devoloyient potontiol", |

Nolaiisn Tocen Ail) Ns Dayelop

e a—— ALE RS

5

Apart from relative Vbashwardnass® and Mlevelopnent potentisl of
tho roglon, it is zlso relavant to Inciunde “"Relative local will
to dovelop" auonz the conaideralions for deciding on the priority
vhich ehouldd be alioecwuted ior tho developnent of a partiecular
roglon, Phr felleving wovld e paong the factors which might
help us cuentily Sho Mlocal will!g

(¢) Provineiul/Toenl Govarnmont's taretion efforte

Inzluding vha will Yo fax 1ts peopleg
(h) Provinmcilai/Locn). Govornnment's will and ability

vo use rationclly the $ux resources so collocted -
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1.0, on & rational econoalec basis rathor than

purely on political or othor considerations; and
(c) She rogion's self-help cxperiencas

Lt Lho proviuncizl/local levels, the toemptatione arc graat to
sryunce thince tn soch o vay as to acugsieust inceavenisheon to
tho Lol peerdla w narvblenisviy $he fnflacablel socticns fhzirzof
(\viae, dn Lact,. vre the ncoplo Likely t Iplay an fumertant rols in
Goviriding ot whe provinciul/locad levnld. Thus tha tanmptaticn 1s
not teo hose et pha vaawdeadod] Aosal lovel bat vathor toldepend on
ST ) Bt et TR Con Uia I SR s ian e thas tenp calison

Lo s AR R e L eR Tt eI n e B asvia yEa gt ok bennidt
Theseiyes op Lo dmdventisd acetions of the soeioty rather than
Ch G sretdoand cgencwic bondts elecee by builiding a road near the
Louta (& foapm ox bocinens urapisss) of an h“&luantial fanily of

tho pesten ¢r on Spedeniion chanicl providing wvater to their

SRRt el I R e i e, ::p:vicnca vould be relavant in this -

PO e SRR w e i O L0 to inelude.Vrelutive locsl

ooy (TERE

wAN U carnitialinee arene 1 considerations dor deciding on the
Wnpiosityt Lo L ellosatad to the repgion, 1f for no other reason,

at leost oo opn o dnccative ¢ devaelop the "local willl!,

L

Koricnl Devetn ‘._""’ni‘ i ,,«. '.-{ ot Mg edhs LY Th dprats
Ly e -qn-'u-m Tadpen -

On the basis of ebove menticned and other ccnslderations one zan
develop a rational apprcach to determining the priorlty to be

allocated to cach region in the country. Thls priocrity will hti-
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ever roilcet 1tuolf in the distribution of investment resources to
oo repion In cech scetors Thes we shall end up with gllccation
of totul nationud investnont 1n egriculiure ey, by figuros of
invesivcnt in epriculture in each province/region, simllarly in
pindins acvelopmant includtng oll, in industry etc, A question
exdscy an o veether It is negessory or ssirable to have a fe-~
Foavats Yieglonol polozity® Josetor for distributing “the-alloeztion
of nelicnal hiphvay budpes (say in Hepelita II) hetween various:

provincas/rogions,

Tho gnasticn that 45 belng posed hers i the followving viz. {(a)
chonid wo consioser fransport as s sorvico end therefore deternine
the rogulrenent of fords fox gny developuont/betternent/maintenance
of ﬁ;bhways in cteh provinee/rogien so vs cdequately to meet the
trefiie roguircuents ol cconowrle nctivity of the region resulting
frou the investoonts in agriculture, industry, mining ctes in the
region decldnd npen on ths besis of tha develcpzent prioriiy
ellotted to that regien, or (b) should we olso have a separate
factor of "ropional priority" fcr distributing totel Highway budget
batwoen provinces/regionas, and having so declded on the provincial
Hizhwey budgots, w2 should then alleocate 1t to different roed
links in the provineo within tho cediling of provincial highway

budget on Lha hosls of ocohonic criteria (o.ge benefits-Cost

analyiia ),

Thoe sriter 1

42}

of the view that the cerrect courseitolfollow is: (a)
above and nal (b), bocavsa (n) alrcady takes core of the “regional

prioriily" dacided upon by the countryy to introduce it egain for
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distributing the nationazl Highway badget into provinelal hilphizay

budgets {s likely to distori the pattcrn of highway devalopment
and doviate from tho rational pattern. If course (b) is followed,
o may cnd up with developrent/improvomont of a road-link of a
lovar ccononide priority;Jqst nacause Lt happencd to be in a
provines voleh got 4 relatively Llovgey budgetory anllocation, at
the axpenn. 6L chouhor rodd-sdive WLVl highor ecctionic niod in
crovhor niovinicns fooet from the fact that this approach, (b)), 15
Likely to lead to less thin copticel use of the total highos:y bud:s
£ mese ablin Lol caunteenreduenivo da tha sensoe tnab tho hipgtuay
Nends coacdnhent soin tha rasichal ollenation oXf dfnvoestoont in
ipvdenlivog, dndestaey ate. (Which slivady refleetz reglonal prio-
witin doeided upon i the ccuntry) moy nol Lo Tulfilled in sons
yoplens/osovinses breanso wa again introduced a regional priority
foetor in Ghatedbobing tha toisl bipghvay budgat bhelween varicus
peoviieee cul thewady onded no with g aiflfavent rugional patters
el cilcoar oy wund dow nipliney dovalopinent thay that requirsd,
cr consieiont with, thy rogionel sllocation of investuent ln

]

eoplenrtune, indusivy ot

Wa doolt uwith thig 2spoct, whea wo developed a formal optimizing

potnl for coteomining the aliocation ol lundg to each roud-lini,
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DEPARTMENT OF STATE

AGENCY FOR INTERNATIONAL DEVELOPMENT
WASHINGTON, 1. C. 20523 ZP

OFFICE OF
THE A?MINISTRATOR

A.I.D. Loan No. L497-T-036
AID-DLC/P-2056

LOAN AUTHORIZATION

Provided from: FAA 8103 ("Food and Nutrition")
(Indonesia: Aceh Road Betterment Project)

Pursuant to the authority vested in me as Administrator, Agency for
International Develoyment by the Foreign Assistance Act or 1961, as
amended, (the "Act") and the Delegations of Authority issusd thereunder,
I hereby authorize the establishment of a lcan pursuant to Part I,
Chapter 1, Section 103, and Chapter 2, Title I, the Development Loan
Fund, to the Government of the Republic of Indonesia ("Borrower") cf not
to exceed Ten Million Three Hundred Thousard Dollars ($10,300,000) to
assist in financing the local currency ccsts and certain foreign exchange
costs for technical advisors of a rcad and bridge betterment project in
Aceh province in Indcnesia, this loan to be subject to the following
terms and conditions:

1. Terms of Repayment and Inturest Rate

The principal of the loan shall be repaid in full by the Borrower
forty (40) years from the date of the first disbursement under the loan,
and such repayment shall include a grace period of not to excee ten (10)
years from the date of first disbursement. The interest on the .can shall
be paid by the Borrower and shall accrue cn the outstanding balance cof the
principal and any due and unpaid interest at the rate of two percent (2%)
per annum during the first ten years from the date of first disburscment

“under the lcan and at the rate of three percent (3%) per annum for the
remaining thirty years.

2. Currency of Repayment

Provision shall be made for repayment of the loan and payment of
the interest in United States dollars.

3. Other Terms and Conditions

8, Unless AID otherwise agrees in writing:

(1) rquipment, materials and services financed under the
loan shall have their source and origin in Indonesia or in countrices
included in AID Ceographic Code 9hl,
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(2) As a condition precedent to the initial disbursement
under the loan, the Borrower shall provide its written assurances that,
except for the U. S. dollar costs of the U. S. technical adviscrs, 1007%
of the estimated annual expenditure for the Project will be made avail-

able in advance to enable the work to be initiated and to proceed on
schedule.

b. The loan shall be subject to such other terms and
conditions as AID may deem advisable.
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PAGE ‘@1 JAKART 04966 209052
ACTION AID-59
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R 6205152 APR 9

FM AMEMBASSY JAKARTA

TO SECSTATE WASHDC 6240 )

UNCLAS JAKARTA 4966
AIDAC

E.O. 12065 N-‘A
SuBJ: ACEH ROAD BETTERMENT PROJECT UPDATE-LOAN 497-T-036
REF: A) STATE 070929: B) JAKARTA 3977 *

1. REFTEL B TRANSMITTED THE OVERALL PROGRAM TO RESTRUCTURE
THE SUBJECT PROJECT TO EXPEDITE THE COMPLETION O THE RCAD
WHTHIN THAT FRAMEWORIK, THE TAPARTUAN-FKRUENGLUAS SECTI1ON,
REFTTEL (A), REMAINS A SPECIAL ISSULC FOR BINA MARGA AS
CONSTRUCTIN ACTIVITY HAS LLONG CEASED IN CONTRAST TO THE
IMPROVED CONTRACTOR PERFORMANCE OM THEOTHER TwO ROAD SECTIONS.

2. BINA MARGA wOULD PREFER TO NEGOTIATE DIRECTLY WITH A JOINT
VENTURE OF NINDYA KARYA AND RSEA OF TAIWAN TO TAKE OVE THE
TAPAKTUAN SECTION AS THE MOST EXPEDITIOUS MEANS OF REACTIVING
CONSTRUCTION., USAID HAS REMINDED BINA MARGA THAT USE OF AID
FUNDS FOR REIMBURGEMENT OF CONSTRUCTION COSTS WILL ONLY BE
PERMITTED WHEN AID CONTRACTING PROCEDURES ARE FOLLOWED

HOWE VER, THIE AID LOAN FUNDING OF CONSULTANT SERVICES WOULD
NOT BE AFFECTED. .

3. BINA MARGA IS TAKING THE AID POS“T1ON UNDER ADVISEMENT.
CONSULTANT CONTINUES TO PREPARE DOCUMENTATION FOR RESTRUCTING
ROAD SECTIONS AND RETENDER PER REFTEL (B)., THIS wOULD REDUCE
THE TAPARTUAN-DRUENGLUAS OF 896 KM TO A MORE REASLISTIC SECTION
OF 60 KM, CORRESPONDING REDUCTION OF OTHER SECTIONS WOULD
OCCUR. WILL MNEEP AIDs/VW ADVISED
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FROM: SecState WASHDC L2733
TO: AmEmbassy JAKARTA / 437 024117
7970 2y, PI-AAD*

SUBJECT: %H ROAD BETTERMENT - IRR -
%)06’(/)

REFS (A) TOAID A-30; (B) STATE 037593

1. Asia Advisory Committee meeting held March 20 on Aceh Road Betterment

IRR. Document reviewed omitted even general information on number of points

considered essential for authorization to proceed with project development and

analysis. Nevertheless, AA/ASIA authorizes Mission to co(ntinue work,

including preparation of CAP, on understanding that Mission will transmit by
Lre€

cable soonest, and in any event/\before completing CAP, following information:

(A) Description of population(number, distribution, and density) in project area;

(B) Types of economic activity in area, including available data on occupational

' . * —
(¥ S N N A b e & o

breakdown of population and incomc;‘distributior}.' { Why arefé}/selected/gor road
impr'ovemcnt/’/? | Population grow likely to benefit from pr‘oject}including size

and income level. Benefits (income and otherwise) expected to flow from project;
(C) Information on presex‘lt agricultural production in A{(\éch, supporting data for
assumption that /}éc};h is potential food surplus area, 1‘atic;na1e for assumption that
agricultural production will increase as a result of road project, and market areas
to which surplus would be exported from project arca.

(D) Description of source and type of data that arc or will be available as basis
for selection roads and structures for repair, upgrading, or new construction.
Description of methodology and how applied in determining level of improvement,
costs, and benefits. To extent possible, cite examples of road sections likely

to be included illustrating method for selection, and describing technical/economic
analysis based on UNDP study. Please send one copy, preferably three, of UNDP

rcport as soon as available.
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REST AVAILABLE DOCUMENT

(E) s, E[nformation 'availab’le on how current Yozd w ih"Aceh - improvement,
reconstrucfion, nevw roads ~- is carried out: organizatiog&l&y, budget,
physical. What is cuxjent road maiutenance picture in Aceh -~ facilities, .

: perin o _ o :

organlzationﬂdbudget, results; does specific maintenance element need
be included in proposed project?
2. We ass>;3 that most of information described above is by now readily
aveilable at least in outline, and that it would support selection of Aceh
&8s project area znd provide rationsle for undertaking projJect. Its
prompt submission would enable us to determine whether decision to proceed
requires review and whether list of items suggested for inclusion in CAP
(see following paragraphs) needs to be supplemented. The information to be
cabled ncw should of course also be included, in aégéﬁéggdﬁetail, in CAP.
3. In addition to items raised para 1 abecve, other “issues which need be
addressed in CAP include:
(A) Stetemient on scope of technical services, including proposed role
in institution tuilding at both provinciel and national levels end on

e

actual physical project implementation. Query whether advisorg;éo te
used te—=assiyt in improving maintenance capability in Aceh Bina Marga -
if so, shculd be part of discussion on scope of services. |
(B) A clarification of references to Aceh as & "sparsely populated”,
"labor scarce' province. More precise dasta concerning Acéh population
and labor availability should be gathered to support decisions affecting
use of relatively equipment-intensive ?onstruction alternative for

o
betterments, If, as indicated in éé%é;j labor in short supply and
traditicnal construction methods in Aceh are labor intencive, request

-

you include evaluation prospects implenent project.§§:proposed timetable.

Also provide deteiled comments on labor/equipment mix including how equipment

requirenient will be supplied end what commitment obteined from GOI to ensure



equipment availability.
==

(C) An implementation plan covering in sewme detail how work to be
eccomplished, time schedule for design and construction on roads segments
end bridges, phasing of technical assistance, proposed yearly budget over
life of project. 0L Vel

L— ] L';:( j ('?t' /
(D) Problem of maintenancei\current, botqkduring andfefter completion of
road and bridge improvements. It evident maintenance has been serious
problem resulting in part from inadequate staff and budget. It key that
steps be identified which necessary assure upkeep of improvements., CAP
should include presentation evidence, if any, that Bina Marga prepared
attack problems -- institutional, budget, physical.
(E) Procedures and documentation to be required certifying work, or
portions of work, satisfactorily completed to permit reimbursement, including
possible role technical advisors in this process. Role of USAID in
monitoring projectxfe imsier feipir tivielrais LR emiticatisrs aacleedivs Groahity
-Cut'\*""-‘- -'-'"‘ \“‘SP\.‘&*‘\--“ "
(F) Role of World Bank and Japanese in road betterment program, including
any impact on institutional aspects.
4. Technical questions raised concerning: (A) whether percentage equipment

depreciation charges unrealistically high; and (B) whether new bridge

construction "average" costs are based on bridges of higher design standards

o

? L) . \.‘
than appropriate for Aceh. ig%lequipment depreciatiij.gg prepared acceth\
2 : G\ = e T
as item of legitimate project cosyjproviding depreciation rates are

Justified and developed specifically for individual projects during
establishment firm cost estimates.
5. Issue on financing local costs addressed ref B.

Drafted by: Asia/CD: SMintz/PBloom:pmd:3/25/Th

Approved by: AA/ASIA: Alfred White

Clearances: ASIA/CD: ARLove ENGR/OPNSzPStearns
ASIA/EA/I:LRieffgl ASIA/CD:TLustig D)
PPC/DPR:NCohen/ /.~ - 4/7% ASIA/CD:JStephenson [\ ¢
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INDONESIA: ACEH ROAD BETTERMENT (DL Proposal)

Prepaved by: USAID/Jakarta
February 13, 1974



1.

2.

Indone ‘ia -~ Aceh Road lietterment

Summary

Borrower: Government of Indonesia (GOI)

Amount of Loan: $10,300,000 (Ten Million, Three Hundred Thousand
Dollars)

Financial Plan:

AID Loan GOI Budget Total
$10,300,000 $9,700,000 420,000,000

Objective of Project: To asslist in the opening up of this potentially
surplus food area of north Sumatra by upgrading national and provincial
roads and reconstructing bridges; and to assist Bina Marga, the
Directorate General of Highways, in 1ts capacity to execute road
betterment projects planned for this and other provinces in Indonesia.

Description of Project: This project, to be carried out over a
five-year period, will include the betterment of 400 kilometers of

road and the replacement or repair of 1500 meters of bridges within
Aceh and North Sumatra Provinces on the island of Sumatra. The portion
of roads within North Sumatra province under consideration for improve-
ment include those roads which connect Aceh to the trading center of
Medan. Within this network, there are over 2000 k*lometers of national
end provinelal highways of which 1800 kilometers are in need of
upgrading. This neolwork Includes many bridges in an advanced state of
deterioration and in need of replacement or major repair. The segments
of thils road system to be upgraded and the levels of improvement to be
made will be decided upon on the basis of an optimization model which
provides for the greatest economic benefit to the develc -ient of Aceh.
This model has been developed and is being used in Aceh as a pilot case
by four UNDP advisors currently assisting Bina Marga in its highway
program. Technical advisors will alsc be made available to assist

Bina Marga in the engineering, crustruction and administration of this
project.

Purpose of Loan: To finance 50% of the estimated costs of priority

road and bridge betterment in Aceh and to provide Tfor the foreign
exchange cost of services of six expatriate tecknical advisors.



Aceh Road Deitermeant (DL Proposal)

Intensive Review Request

1. BAGKGROUND

In 1972 the Directorate General of Highways (Bina Marga) made a
survey of all national and provincial roads in connection with the
plsuning for the preparation of the second five-year plar (REPELITA II,
April 1974 - March 1979), An undated report was issued entitled
Road Coustcruction Frogram., The survey classified each road on a Pcale‘
of 1 t6 5 (very good to very bad), however, the categories were mnot
precisely definad and the data collection vas carried out by provincial
publle works staff without prior training. Consequently, ihe assignmeut
of » classification to a particular rosd segment probably varied between
provinces, Nevextheless, the survey did provide a current, rearonably
accuvrate inventory of roads fiem which 3ina Marga could begin te
formujate {ts highway development plans.

By the spring of 1973, the UNDP had four highway experts at work
with the planning division of Bina Marga: (1) evaluating the organizatiovnal
scructure, (2) making recommendations for operational changes, and (3)
evaluating and :leselfying all data previously collected, Using Aceh
provinee as its pillot case, the Bina Marga/UNDP team has forumulaf.ed a
methodology fron which priorities will be established for improvement
of any particular road segment in Aceh as well as identifying the level
of improvement most feasible for each road segment, USAID made a
preliminary review of both the theoretical and practical aspects of
the methodology being euployed and found it to be generally sound. A

detailed description of the methodology will be presentsd in the loan papnor,



2. DESCRIITION OI' PROJECT

The project will be carried out during the five years of the GOI
sscond fiva-year plan and will include the betterment of some 400
kiloweters of road and the replacement or repair of bridges (estimated
at 1500 meters) within Aceh and North Sumatra Provinces on the islsnd
of Sumatra. The portion of roads within North Sumatra province under
considecation for improvement include those reads which connect Aceh
picvince to the trading centar of Medan. Within this networl, there
are in excess of 2000 kilometers of nationel and provincial bighusys
of which 1800 kilcmeters are in need of upgrading. The petworl includes
many bridges in an advanced state of deterioration and urgently in need
of renlacement or major repairs,

The project will be designed to accomplish upgrsding cof roads snd
recenstruction of brlidges that will result in the greatest henefit feo
the province. To this end, the Bina Marga/UNDP study mentioned above
will identify (1) the order of priority and (i) the recoumended levais
of ipprovement. The total area has been divided into 18 links, i4 'n
Aceh and 4 in North Sumatra, Each link forms an esscntial connectibn
detween principal citles, economic arcas and/ov distriects. Each Iink
1s further divided into gsegments where the rouad conditions and varying
terrain dictate a differeat level of improvement. Each of the uidaes
arcedgsorily will.be studiaed separately and prioritics estabiished baced

on benefits. The project will be divided into several sub-projeccrs.
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1 {a proposed that the AID loan provide ..:' half of the costs of
improvemente of about six of the segments (Rotalling abouf 400 Lm)
and gome 1500 meters of bridges., It 1ig pninted cut, therefore, that
the improvemtats will be to ecgments of the 2000 kilomctere of roads
within the aren and not necessarily contigurus pepmants or in any one

gerographle area of the region,

The cptim&m level of improvement for oll resds within tho avea
will firsi e deteimined by the traffic dorand based en g 1e-15 yéars
desige iife «nd without regard te budger constialats  Should the
projected budget be inadequate, a lower loevel of iwprevanent will be
undertoken, It is anticipated that such downgrading msy resuit ia
a design life of less thun ten years but not below five years. AID
loan funds will not be used to participate in any improvements wifth
a desiga 4fe of lau: than five years,

In 9ddision to the comstruction, the loan will finance the foraizn
exchange costs for technical advisors (a muxinum of six with an average
of four) over sbout a four yoar perfod. The advisors will assist
Bina Marga in the engineering, construction and admivnistrasnion of «h:
project and viil coordimate their activitics on genexal pollcy mattecs
vith ktechnicn) advisore provided under other donor projects includiuiy

the IDRD-cponsored road battarment pvoject now in the planning stage.
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PRIGTION OF CROJLCT TO_ATD PROGRAM Allv GOI PRIORITIES

e

e

The IBRD ‘ndonesinn Agricultural Sector Survey ~tates "at present,
Tndonecois apptirs to be not one, but many more or less self-contained
narkeis  PYartly, thio vesults from inadequatc -nd evpenslve surfaco
and ocean Tvansport . ., Transportation bottleazcks are unquestionabiy
a veyy recal ccaseraint to internal marketing, regionalization and
incegracion of the country and ecomomy', ]

‘ in o .

The propored project will ussiat/the opening of pcteatially proluciire
aveas, The vpgroded roadways will provide fuproved conditfons oo develop-
ment: aevivivlcs din a number of other sectors. Reduced transpoviatfon
costs will dmprove tha comparative advantage of agricultural production
In remote aveecs that are currcutly operating at seif-sufficlency levels,
The opeming i a2 two-way accass to producers and conauméra markats, and
io governnental scrv!:or and communicat{om will provide the framework
for cconmmice and snciai iategratiion, 'The projecct should algo strengrlien
Eina Marga's capocity te carry out road betterwent projects which axe
rlanned f6v orher praviacas during the second five-year plan.

Tha project focuseg on neads that have bheen agsigned a high priovity
dAn both the COT ind ALD development programs. Onc of the principal
cbiectives Ly ro ~s59ist in building a foundation for social and economic
developneat in a relatively low income rural avea of lndonesia which has
@ood poteatdal for 2upaneion. Food crop, livestock, fishery and industrial

crap praduction end the asssoclated sgricultural processing activities,
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alt offer pronisiug development opportuni :lice. Acah has as a market
area an adjrient province which desires to diversify 1ts econouy to
tourism and industry but which 18 a food deficit arce that must be
concerncd abcut sources of supply, The projoct will also couplement
other rural covelopment projects im the north Sumatra region.

The GU17¢ sacond five-year plan emphasizes rural and regional
devolopument in the outer lslands as a moana of gecgraphicaliy bLalancing
devaiopinent - giving attenction to areas that have remainad cutéide tHe.
development a:teinmente of the first five-year plon. Given the high
costs of coastvucting new highways, the GOI has concluded that highuway
heetermant is a wmore economically feasible alternative in areas with
lowver eraffic volume. Thus, the COI's second five-yeay plan fncludes
road battermrat projects in a number of provinces,

Aceb Province ves one of three provinces consldered for development:
Joan assistance Jor road betterment. DAPPENAS {dentffied Aceh, Soutl
Sulavesi and Yeuth Kelimantan provinces as potontial surplus food ares
whicl eventuslly should help relieve the food deficits of Java. Dia-
cugelons with Niva Morpa indicated that it considered Aceh the first
priority of tic three because Aceh’s nead for better road facilities
was the great2ai  Although detalled analysis was not made of the otner
two provinecea, sn fnopection in Aceh province indicated that {t ie
patentlally a highly productive agricultural area but that the main

roads between marlek centers were virtually impessyble.
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4. EGIIMATED COST OF THE FROJECT

The detailed costs of each road secticn or bridge will be computed
on the basis of quantities of materials at the time the detailed desnign
is prepared ani the total units of work are known. It iz anticipated
that paymonts to the GOI from the proposed AID loan will be against such
detalled cost ecstimates. in
the los=n paper, we will t rable
works completed by Bina Marga.

The "average" cost per kilometer of road betterment is approximately
$33,000. Some 12% of this amount is for imported components such as
cement, asphalt and equipment; equipment depreciation accounts for 30%.
The new bridge construction “average" cost is $3,900 per meter of T7-meter
wide roadvay with two l-meter sidewalks. Approximately 18% of this cost
i3 attributable to Lnpovted components such as cement, asphalt, rebar
and bridge stecl; equipment depreciation accounts for 22%.

An average of four technical advisors are anticipated over a perlod
of Four‘years, totalling some 200 man-months of services. It is assumed
tiat these services can be procured for about $4,000 per man-month pluvs
about 25% for local gupport costa.

Based on these "average" costs, the totel cstimated cost of the Aceh

Road Betterment program is as set forth in the following table.


http:detail.ed

ECTTNTTD OO STS - ACEH RCAD EETTERHET

Equirsent Depreciaticn Iabor & Materisls Totals
Road Bettermen:i - LOO xn _
@ $33,000/kn $3,96C,CC0 (30%) $ 9,240,0C0 ( 70%) $13,200,000
( 6651
Bridges - approximately
1500 Lireal meters @ $3,300/m 1,231.5C0 (224) 4,543,500 ( 78%) 5,325,000
{ 294)
Technical Advisors -~ about U4 men
for some 200 man months @ $5C00 1,000,600 (100%) 1,600,000
( 5%)
TOTAL $5,241,500 (26%) $14,783,500 ( 74%) &0,925,3';‘0
1007 )
AID IQAN : Road & Bridse Imprcvements - 50% costs $ 9,512,500 10,300,CC0
Technical Adviscrs - TX ccats 5C0.C00 (51.34)
310,312,500 {roucded)

GOI SHARE: Roszd % Bridge Improvemeats - S0% costis
Tecknical Advisors - loczi Costs

9’ E.LC,,GO
2C0.,C0C .
$ 9,722,500 {round=d)

g,70C,CC0
f3, .—r"\
\ *
§§o,cco,coe
L ¥e%e -~ A

L J

AAEOTTTIINISRLAS
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The above "average' cost basis of escimating is feit to be
reasonable for a project of this type; for loan authorization purpose,
calculation of financing 18 estimated sgeinct axperience cost data.
Paywents will be made against detailed quanzity calcuvlsticns at the
time of design, The accual cost of completed work wlll not be a
factor in AID's reifmbursement calculation, ALD would pay 507 of the
t:0h:al entiwnzed costs of roads and bridges, based on dmtailed“deeign,
rogardless of actual cost, AID would allow progress pajuenis baged
on cowpleted units of woxk to be defined in the CAP (e.g. work in
plece; compleced gegmonts of roads, bridges; etc.). The need for
cdvances in individual subprojects will be studied further during In-

t.ensive review.

I sheuld be pointed ocut that the number of kilomcters of roads
and the number of wet~vs of bridges to be improved are preliminary
escimates and thae the work actually carried out will depend upou

final selection and level of improvement.,
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5 CONOIIC BISCUSSI0Y
A comprchensive economic evaluation is currentiy baeing done by
Bisa Marga‘s planning division, assisted by the UNDP highway advisory
team. The study methodology utiiizes an optimigation model which
determines optimum levels of upgrading and construction schedule
priorities subject to a yiven level of project resources. Costs, benefits,
otther economic evaluation criteria and counstruction priorities will be
praﬁentcd 1u Biva Marga's reports which are now scheduled to be available
in Februery, 1974,
Over nuen of the road netwerk under cousideration, the average
sp2ad is neav 30 Kph, Transportation costs rum up to US 20¢/ton/km on
wmoit Indonesian roods coppared to 4~5¢/ton/km in the U,S, The identiSiab’e
heaudits o be Jerived from the proposad road batterment pirogram --
without subsigutial investweat in other sectora -- are (1) savings in
transpori coat ior traffic on the existing road, and (2) benafite to
th2 economy restliing from increases in agricultural production and

gearrgl comnerecial setivity gonerated by increased market accessibiliny.
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6., JMPLEMENTATION EIAN

The project will be implemented by the Lirectorxate Geueral of
Highways (Dira Margs) utilizing 1ts own capabilities, rescurces and
procedures. Tn additien to financing about 50% of the estimated coats
of roads und bridges based on detailed dasign, the proposed loan willw
provide inftially for the services of some aix expatriate technical
edvisozy io naslst Bina Marga in all phases of the work, It is planned
that: an averape of four advisors will be required over the life of the
project, As preseatly contemplated, the advisors will fnciude onm
econnuist for up to 12 months after detailed plans are prepared and
cost estimates ccaputed to agslst In revising and updatiug the economie
anaiysis for the priority sectlons, Othar advisores wiil includa a
highway enginwver, materisals ongincer, bridge aungineer, equipment cuginecr
and gontract admipistrator, An advertisement for publicaticn in the
Comerce Business Dalily for indications of interast in providing such
gsacvices hae been geat to AID/W, Dina Marga tiopes to praqualify firms
n2d request terhnical propopals soonest ao that the advisors can assist
fu the engivaering and planning woxk,

Impicmentation will be carried out by the varfous divieions of Bina
“arga through & special project unit set up specifically for this projeci.
Tals unit will iucorpcrute‘personnel of the Acch Provincial Publis Works
orppaulzation, Dateils of the organization have not been finalized but
it is the long-ranie geal of Bina Margs to develop the capabilities of

the provincial public works department. It is plaoned that provincial
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pevsonnel will be atilized on this project to the extent that they are
capable and aveilable. Further traatment of the organization for the

project as vell as its implementation and monitoring will be included

in the loan paper.,

A special team consisting of Bina Marga personnel and UNDP highuay
advisors are in the final stage of work on an appralsal of Aceh roads.
The ftleld work, consisting of traffic counts, spaad surveys, origin and
destingtion survey, road conditions, geometric road properties snd bridge
{nventcries has be2n completed. These basic datq ere being interpreted
icr presentetlon in the pllot atudy raport, User bénafits and development
senefite are being cowputed; costing data are being formuleted. Employing
1w "optimization" matrix approach, the study will ideatify the most
Jesirable level of improvement as well as alternative levels of improvement
ar, Leses cost snd with fewer economic benefits.

The Bina Marga Englnoaring Office, located at Bandung, will prepare
all of the field surveys, the final spcecificatfons, tha cost estimutes
aad the contrac: documents. That office will also perform enginsoring
supexrvieion, materials testing and confract adminisiration. It will
be assisted by che technical advisors in their varfous fields of
specializationr. The engineering office presently includes approximately
108 professional prople, Last year it completed the designs and speci-
fjcations for 1000 kilometers of xrcade end 2000 metars of bridges,

Lie capability ie being insreased to 2600 kmp of roada and 3000 matevs
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of bridges to tcccumodate the Aceh project and to work on an IBRD road
batierment progrem involving some 1600 kms of highway.

We Leiieve the Engineering Office at Bandung, with the asaistance
¢f the technical advlsors, has the capability to do all project englneering
to acceptable standards, )

Bridges will be built entirely by contractors, most of whom operate
oui: of Medar. A preliminary survay indicates thst there are a sufficiant
numnber of qualified contractors available, Several bridge construction
gities were visited and mach showed good leval of performance, Tha
contraciiors are geunerally small and the work progressea slowly. They
do not have nudern equipment and rely heavil: on hand labor and erude
withods of const:ruction, However, the finished product appears to be
quice adequatc. DRridge spans of less than five meters and box culveris
will be consiructed by force account.,

There are very few road comstruction contrattors availablie om Sumatra
whd have the capaltility to execute all phases of a road project. Tha
road eonbractors who are asvailable are primarily brokers who supply labor
and trucke with Gina Msrga perxsonnel doing compacticn and other jobs which
rcquire the une of heavy equipment, This procedura will probably be
followed init:slly. It 18 anticipated, hovezver, that contractoys will
develop greater cepabilities and take on a progressively lavger share
of the work as the road bettcrment program procerds, Bina Marga has

expreseed Ats desire in assisting then in this direction, The reason
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that there 15 lictlu contractor capabllity now is dqe to the near
complate stagnatlon of the road improvement program up to 1969 and lack
of substantial qiantities of lmprovement work during ths fivet five-yoar
rlaa 1969-74. Wa believe that the GOl's vastly increased road improvement
progvon as conizined in the second five-year plan (1974-79) will suffi-
ciontly s%imilate conkractors to invest in equipaent and expand their
oparations %o meet ihe demand,

The COT has decided that a mix of hand labor and machine methods sust
be caployad “or ihe /ceh voad fmprovement program since the nrea is
spixaaly pepuleted snd labor generally scarca, Preliminary figures by
Bira Margn indleatce a neec for a peak force of 4000 laborers at the height
of constrvetion vith an average throwghout the project.of 2200 laborevs.
If the labor-intorcive method were used axclusively, some 15,000 laborevs
weild be required for four yeacs. The logistical problems alone associated
with frezquently wvoving base camps would be monumental,

The preliminary fiudings of the IBRD labor-vs;machine intensive
tachnolopy study indicate thet certain road-building tasks performed by
hand iabor are fearivle from the practical point of view, e.g. uinct
cubanhuwont cuiks, Ligbt £11ls, small concrste pours, small drimige diiches
ov srn1ll pricge foundations. The study also indicates thar all "heavy"
tazxe plus meny vf light tasks mentioned above, are performed more economicglly
by r:chine methods,

Construction methods will depend or. local conditions but will be as labor
i{ntersive as postible conoldaering local labor availablility and other eccuomic

conditions, Conttruction methods will be discussed in more detail fn tha

loan paper,
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The principal 1ssves connected with thin proposal arise
bcecause the project is responsive to AID's new directions.

As with wany projects of this sort, assistance requiremants
are less orlented toward the traditional foreign exchange com-
poucut and more in the form cf needs to finance local outlays
that will ddrectly create employment and encourage the develop-
aeat of loeel eupertise and business entorprise,

While it 13 rceogmized that edditlcenal authority has been
giver to {inance local cests, in the absence of establiched pro-
cedures aad ALD experlence in Indonesia, there are inevitably
uncertainties obout the efficacy of various alterunative imple-
nzptotion techalques.

Ysoues speocifically concern the follewing proposals:

~ To consider AID financing as a locsl cost element escept
for the expatriate technical services;

~ To vse the "fixed cost reimbursement” procedwre as the
rethod of measuring the AID contributiom;

~ To link AID locnl cost financing to a special Letter of
Credit procedure,

USAYD has vroposed and the GOI has agreed to consider the "flxed cost

refubuwrsement” method whereby ATD would reimburse the GOT for completed ialis


http:po:rc~.ut

-15-
of work meating agreed-upon standards of desi; a1 and construction. As noted
above, ullimate reimbursement would be for 504 of the estimated costs of
roads and bridges (bascd on detailed design), including such costs as
egulpment, materinls and services. "Progress" reimbursements are anticipated.
In short, ATD would reimburse the GOI for setisfactorily completed units of
project work, would not reimburse for each of the required inputs (meteriels,
equipment, enginecring services, etc.) and would not require total completion
of cach project before making any reimbursement. The only exception would
be whe U.5, tecanical asaistance for the project.

The reimbucgement epproach has been selected because it 1s well adapted
tc the nature ol thin proJect and because thie project does not lend itself
to the troditional AID financing procedures for large scale capital develop-
ment projects invoiving predominantly foreign exchange costs end expatriaie
services. This project in fact consists of a number of relatively swall
nrojentn whose costs are predowinantly locsl currency and vhich will be
ceonzhtructed by predominantly local personnel. We have estimated, for exarple,
that equipnmeut deprecistion will be the largest budget item, amounting to
the equivalent of $5.2 million, some 26% of the total cost of the project
(see Tavle p. 7). Some of this eguipment is already available to Bina Marga
vhile some new »quipment may hove to be imported. Thus far, however, it
ka3 not been possible for us to egtimate the amcunt of new imports that
mas ne required, or vo allocate the utilization of either avallable or
newly imported equipment to this project (as distinguished from other
prajects oa which Bine Marga will use the imported equipment), nor hes i

been possible to determine the emount of equipment and materinls that =il
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be pencured by Bina Merge, on the one hand, or by private contrectors
on the other, durirg the life of the project.

Use of the reimbursement approach also carries with it fringe benefits
avising from avoidonce of the conventional procurement guidelines. For
example, uied procurement for the comparatively amall component of forelgi
e;change coats involved in this project would create delays resulting frou
odvertislng and bldding requirements, current material and traﬁaportatipn
chortages and the multiplicity of amall procurement contracts anticipated
over the life cf the nroject.

It. is preferable to use only one method of financing local costs in
Irdoneale and, as tkere arve insufficient untied funds fcr all projects,
all furds should be tied under the JOpecial Letter of Credit procedure.

Tl roagh such o procedure, vhatever amount AID lends for this project would
produce ap aquisalepnt amount of US sales but would not impede implementation
by requiring the use of tied procurement for goods and services utilized

in thiy projeck,
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8 STATUS OF PROJECT DEVELOPMENT AND PREPARATION

Extenaive discusaions have been held with planning and highway
offtcials of both the central and provincial governments, The Bina
Unvga pilot study of Aceh roade is scheduled for completion in draft
form in February, 1974, Reference materials regarding meetings with
various GOI officials, other donor agencies, inspectlions and other
velevant data were pouched to AID/W by airgrams A-240 dated‘October 3,
A-248 datad October 17 and A-276 dated November 23, 1973, Two cable
summari.ecs were also tvansmitted: JAKARTA 10858 dated Septembar 12
and JAKARTA 12185 dated October 13, 1973,

An advertisement for publication in the Commerce Business Daily
soliciting expressions of interest from firms for the furnishing of
toechnical advisory services was sent to AID/W by airgram A-04 dated
Janmary 11, 1974, 1I¢ is hoped that prequallfication and review of
technical proposals can be completed prior to loan authorization.

Az a further indication of the high priority which Bina Marga
nt;nches to the Aceh programn, the engineering section et Bandung has
commenced fleld surveys of some of the known priority road sections
o enable the earjicst possible start of construction.

USAID has already begun preparation of the loan paper. Aiter
receipt of the Bina Marga/UNDP Aceh pilot study, the Project Committee
will be in a position to complete the draft and plans to submit the
draft loan paper to AID/W in April. Since April is the first mcnth

of the GOI flacal year, the 1974-75 budget should be approved by that

time.
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Since the annual rainfall i{in Aceh province tends to be greater
than in most other provinces of Indonesia, Bine Marga hopes to get a
quick astart on construction during this year's 'dry' season, April
t9 October. VYe hope to have a signed “.0an Agreement by June 30 and
h: in a position to fund the technical services contract and begin

voiwbursement for upgrading work as it is completed.
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UNITED STATES GOVERNMENT

Memorandum

TO : AA/ASIA, Mr. D. G. MacDonald DATE: March 14, 1974

FROM : ASIA/CD, Mr. Theodore H. ILust

SUBJECT: Indoncsia: IRR for Proposed $10.3 million Aceh Read Betterment Loan

The attached IRR 1s submitted for counsideration by the Asla Advisory
Committee for Capital Assistance, at a meeting which has been scheduled
for 3+96 p.m. Wednesday, March 20, 1974 in Room 6439 Newstate.

Hied

Approval of the IRR 1is recommended,

ce: AA/ASIA: A. D. White PPC/DPR: B. Clary
ASIA/DP: A. Shakow . GC/ASTA: J. Burgess
ASIA/EA: P. Oechsli PPC/RC: E. Griffel ) M7
ASIA/FA/T: L. Smucker ASIA/CD: S. A. Taubenblatt
ASIA/TECH: R. Ballantyne ASIA/CD: J. E. Stephenson
PPC/DPR: F. Kimball ASIA/CD: L. Rosenberg
SER/COM:; W. B. Schmeisser ASIA/CD: A. R. Love
SER/FM: 8. Brown OM3: Fmlly Leonard

SER/ENGR: R. Lisxler
SER/ENGR: P. Gtearns

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan






